02) 



UK Patent Application ,n.,GB ,... 2396640 A 



{A3) Date of A Publication 



30.0a20M 



121K Applicaiion No: 

(22) Dateof Finng: 

Date-Lodged: 

(30) Priority Data: 
(31) 



12.0a2001 
03.03.2004 

(32) 19^)6.2000 (33) US 



(62) Divided from Application No 

0229706J under Section 16(4^ of the Patents Act 1077 



(71) Applicants): 
ShaB OH Company 
nnaorpontad in U8A - Texas) 
910 LotiWana Stieet Houston. 
Texas 772B2-2483L 

UnltMl States of America 

(72) Inventor(B): 
Robmrt Lanee Cook 
Richard CarfHaut 



(continued oh next page) 



(51) INTCL^: 

E21B 43/10 23/01 

(52) UK (:l (Edition W): 

E1F FAC FAC:9 FKF FKG FLA F204 



(56) Documents Cited: 
QB23S6661A 



WO 2001/004636A 



(58) Reld of Search: 

UK CL (Edition W)E1F 
INTCL'E21B 

Other: Online: WPL EPODOC 



(54) Abstract Title: A syotmn for coupling an expandable tubular member to a preexisting structure 

(67) A tubular member 140 is anchored tb a wellbore casing 100 by pressurising an expandable element 150. 
An expansion cone 130 having lubricating grooves and passage^ Is then axially displaced by applying an 
axial force to a support member 125. The axial pressure may be enhanced by injecting a pressurized fluid 
into the annular space between support members 120.125. Various other anchoring devices are disclosed. 



120 




RQURE Id 



BEST AVAILABLE COPY 



Original Mntad on Recycled Paper 



GB 2896640 A contlmiation 

(72) cont 

IjevRino 

Thomu Patrick Grant 8) - 
Edwto Arnold ZwaldJr 
AikM Qf«9orir HDppov 

(74) Agent and/or Address for Service: 
HaaeltfaieUkaftCo 
Imperial House, 15«19 KbiBsway/ 
lOWOK WC2B 6UD. UnKod KlnQdom 



1 of 88 




FIGURE 1a 



2 of 88 




FIOliltE lb 



3 of 88 




FIGURE 1e 



4 of 88 




FIQUREId 



5of88 




FIGURE 1e 



6 of 88 





FIGURE 10 



9ofB8 




FIGURE 2b 



10 of 88 




FIGURE 2c 



11 of 88 




FIGURE 2d 



12 of 88 




FIGURE 2e 



13 of 88 




FIGURE 2f 



14 of 88 




FIGURE 3a 



15 of 88 




FIGURE 3^ 



16 of 88 




nOURE 3e 



17 of 88 




FIGURE 3d 



18 of 88 




HGURE4 



19 of 88 




FIGURE 5 



21 of 88 




FIGURE? 




FIGURES 



24 of 88 




FIGURE 10a 



25 of 88 




FIGURE 10b 



26 of 88 




FliSURE 10c 



27 of 88 




1036 -,035 
RGUREIOd 



28 of 88 




FIGURE lOe 



29 of 88 




1036 ^Q35 
FIGURE lOf 



30 of 88 




32 of 88 




FIGURE 101 



33 of 88 




FIGURE 11a 



34 of 88 




RGURE lib 



35 of 88 




FIGURE 11c 



36 of 88 




FIGURE 11d 



37 of 88 




nOUREIIe 



3Bof88 




ROURE 11f 



39 of 86 




FIGURE 11g 



40 of 88 




FIGURE 12a 



41 Of 88 




FIGURE 12b 



42 of 88 




FIGURE 12c 



43 of 88 




HGURE 12d 



45 of 88 




FIGURE 13b 



46 of 88 




FIGURE 13c 



47 of 88 




FIGURE 13d 



48 of 88 




49 of 88 




1445 

FIGURE 14b 



50 of 88 




,1445 

RQURE 14c 



52 of 88 




1445 

FIGURE 14e 



53 of 88 




1445 



FIGURE 14f 



54 of 88 




FIGURE 14g 



55 of 88 




56 of 88 




57 of 88 




59 of 88 




RQUREieb 



60 of 88 




1705b 



FIGURE 17b 



61 of 88 

1815a 




18& 



1805b 

FIGURE 18b 



64 of 88 



1900 




FIGURE 19c 



65 of 88 




.67 of 88 




69 of 88 




RGURE 21b 



70 of 88 




r 



71 of 88 



r. 



2205 




FIGURE 22c 



r 




FIGURE 23a 



r 




FIGURE 23b 



74 of 88 




2365 2305 



n6URE23c 



75 of 88 




FIGURE 23d 



76 of 88 




FIGURE 23e 



77 of 83 




2450 



FIGURE 24a 



78 of 88 




2450 



FIGURE 24b 




FIGURE 24c 



80 of 88 




FIGURE 25a 



81 of 88 




FIGURE 25b 



82 of 88 




83 of 88 




84 of 88 




FIGURE 26b 



85 of 88 




FIGURE 26c 



86 of 88 



2700 



\ 



COUPLE EXPANDABLE 
TUBULAR TO 
PREEXISTING 
STRUCTURE USING AN 
EXPANSION CONE 



RADIALLY EXPAND 

EXPANDABLE 
TUBULAR USING 
DIRECT RADIAL 
PRESSURE 



FIGURE 27 



88 of 88 




FIGURE 29 



2396640 



RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
This application claims the b^efit of the fiGng date of U.S. provisional patent 
applicatiori serial nuniber 6Q/212«359, attorney docket numt>er 25791.38, filed on 

5 June 19, 2Q00, the disdosure cX which to incorporated herein by r6ferenoe» 

Thto application to a oontinuatlon-in-part of the following co-pending patent 
applications: (1) US. utiOty patent application serial no. 09/454,139, attorney docket 
no. 25791.3.02, filed on 12/3/1999, whteh claimed the beriefit of the ffling date of 
U.S. pro¥isk>r«al patent application no. 60/111,293, attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utiltty patent applteatipn serial no. 09/510,913, attorney 
docket no. 25791.7.02, filed on 2/23/2000, whteh Claimed the t)enefit of the filing 
date of U.S. provisional applicatkNi no. 60/121.702, filed on 2/25/1999; (3) U.S. 
* utility patent applicatton serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which claimed ttie tienefit of the filing date of U.S.. provisional 

15 appHcatton no. 60/119,611, attorney docket ho. 25791.8; (4) U.S. uUitty patent 
applicatton serial no. 09/440,338, attomey docket no. 25791.9.02, filed on 
11/15/1999, whtoh claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/108,558, attomey docket no. 25791.9, filed on 11/16.1998; (5) 
, U.S. provistonal patent applicatton no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 

20 patent application no. 09/523,460, attomey docket no. 25791.11.02, filed on 
3/10/2000, which claimed the benefit of the fifing date of U.S. provistonal application 
no, 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 
attomey docket no. 25791.12.02, filed on 2/24/2000, which dalmed the benefit of 
the filing dates of U.S. provistonal applicatton no. 60/121,841, attomey docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provistonal appfication no. 60/154,047, 
attomey docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility applicatton no. 
09/511,941, attorney docket no. 25791.16.te, filed on 2/24/2000, which claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attomey docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent appltoatton no. 09/588,946, 

30 attomey docket no. 25791 .17.02, filed on 6/7/2000, whtoh claimed the benefit dS the 
filing date of U.S. ph>vistonal patent applioaitton serial no. 60/137,998, attomey 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122. attomey docket no. 25791.23.02, filed on 4/26/2000, which claimed the 
bmefit of the filing date, of U.S. provisional appltoation no. 60/131,106, attomey 
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dockM no. 25791.23, filed on 4/26/1999. AppHcants incorporate by reference ttte -i 
disclosures of these applications. 

This appiicalim te related to the foDomng co-pending patent applicattonis: ^ 
. (11)as. provisional application ho. 60/^^ 
5 . on 7/29^1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. ^ 
25791.26, filed on 7/9/1999; (13) U.S. provi^onal patent application serial no. 
60/162.671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional ^ 
application no. 60/159,039, attorney dodcet no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent a|:q)ilcatlon no. 60/159,033. attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. /Applicants incorporate by 
reference the disck>sures of these applications. *^ 

Background of the Inventton 
This invention relates generally to wellbore , casings, and in particular to 

15 wellbore casings that are fdnnedusir^ expandable tubular rnen^re^^ 

Coriventionally. when a wellbore is created, a number of casings are "1 
installed In the borehole to prevent collapse of the borehole wall and to prevent 
undesired outftow of drilling fluM into the fonmatton or inflow of fluid from the 
fbnnatton into the borehole. The borehole drifled in intervals whereby a cssing 

20 which is to be Installed in a kiwer borehole interval is lowered through a previously -i 
installed casing of an upper borehole Interval. As a consequence of this procedure 
the cs»lng of the lower Interval Is of smalter diameter than the casing of the upper ^ 
inten^al. Thus, the casings are in a nested arrangement with casing diameters 
decreasing in downward directton. Cement annuo are provUed between the outer ^ 

25 surteces of the casings and the borehoTe wall to spal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the welibore. Such a tarige borehole 
diameter involves increased ooste due to heavy casing handling equipment, large 
drill bite and increased volumes of drilling flukl and drill cuttings. Moreover, 1 

30 increased drilling rig tinfie is Involved due to required cement pumping, cement 

hardening, required equipment changes due to large variations In hole diametefs "1 
drilled in the course of the well, and ttie large volume of cuttings drilled and 
removed. 

The present Invention directed to overcoming one or more of the 
35 liniitettons of ttie existing procedures for forrrdrigwellbores. 

- * ■ ' ■ * . i 
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Summary (tf the Ihvention 
According to one aspedl dS the present invention, a method of coupling an 
mpandable tubular menrter to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone vvlthin the preexistbig 

5 structure, anchoring the tubular member, to tti<B preexisting structure, axlaiiy 
dteplacing thet expansion cone relative to the tubular member by putOng the 
expansion cone through tte tubular nrmmber, and lubricating the inteiface between 
ttie expansion cone and the tubular member. 

Acpording to another aspect of the. present invention, a mettKXl of coupling a 

10 tubular member to a preexisting stiucture is provided ttiat indiKies positioning ttie 
tubular member and an expanston cone vinthin the pree)dsting sbucture, anchorir^ 
\hB tubular mend)er to the preexisting structure, and axially displacing the e)q>ansion 
cone relative to the tubular m^nber by pulling die expansion cone through ttie 
tubular mmiber. The tubular member Includes: an annular member, including: a 

15. wall thickness ttiat varies less ttian about 8 %, a hoop yield strength that varies less 
ttian about 10 %, Imperfections of less than about 8 % erf the wall thickness, no 
feilure for radial expanstons of up to about 30 %, and no necking cf the walls of the 
annular member for radial expansions of up to about 25%. 

According to anottier aspect of the present invention, a method of coupling a 

20 tubular member to a preexisting structure' is provkled that includes injecting a 
lubricating fluid into the.preexisting stiucture, positioning ttie tubular member and an 
expanston cone wittiln the preexisting structure, anchoring the tubular member to 
the preexistir^ structure, and axially displacing the expansion cone relative to the 
tubular member by pidfing the expanston cone through the tubular member. 

25 According to anottier aspect of the present inventa'on, a method of coupling 

an expandable tubular member to a preexisting structure is provided that Includes 
positioning ttie expandable tubular ihomber and an expansion cone wlttdn the 
preexisting structure, anchoring the expandable tutniiar rnember to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular m6mt)er by pulling the expanston cone through the expandable tubular 
miemt)er. The expandable tubujar member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubuteir member. The threaded connection Includes: one or 
more sealing members for sealing the interi^pe between ttie first and second tubular 

35 members. 
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Aooording to another aspect of the present invention, a method of coupling 
oi expandable tubular memt>er to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansbn cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 stnidure, and axially displacing the expansion, cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
hav^ threaded portions that are coupled to one ahbttier by the process of: coating 
the threaded portions of the tubular members with a sealant coupling the threaded 

10 portionsof the tubular members and curing the sealant 

According to another aspect of the present invention, a rnethod of couplirig a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone v^in the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the e)q>an8ion 

15 cone relative to the tubular member by pulling the expansion cone ttirough ttie 
expandable tubular member. The tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the Interface between the tubular member and the preexisting 
structure. 

20 Aooording to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning th9 
expandable tubular memb»er and an expansion cone within the preeixisting structure, 
anchoring the expandable tubular member to the preexisting stnicture, and axially 
displacing the expansion cone relative to the expandable tubular member by pullir^ 

25 the expansion cone through ttie expandable tubular mentber. The tubular merhber 
includes one or more sicrts. 

According to anottier aspect of the present invention, a method of cwpling a 
. tubular meiTd>er to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the pree^dsting structure, 

30 anchoring ttie expandable tubular rnentber to the preexisting structure, and axially 
discing the expanston cone relative to the expandable tubular member by pulling 
\he expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an Intenpediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intennedlate portion. 
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According to another aspect of the present invention, a method of coupling a 
tubular member tea preexisting stmcture is provided that includes positioning the 
expandable tubular meftdier and an expansion cone ^thiri tfte preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expanston cor^. The axial force includes: a substantialiy constant axial 
force, and m increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10. tubular member to a preexisting structure is provided that includes positioning the 
tubular memt>er and an expansion cone within the preexisting structure, anchwing 
the tubular member to the preexisting structure, and axially displacing the expansion 
corw relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular memt)er. 

15 AccordingtoaiKitheraspect ofthepresentlnvention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular mjsmber and an expansion cone within the preexisting structure, anchoring 
the tubular menrriber to the preexisting structure, axially displacing the expansion 
cone relative to the tubular member by pulling the expanston pone through the 

20 expandable tubular member, and injecting a curable fluidic sealing nnaterial between 
the tubular member and the pree}dsting stmcture prior to axially displacing the 
expianston cone. 

According to another aspect cS the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes 
25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, ahd axially displacing the expansion cone relative to 
. the tubular meml^er by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 
30 tubular menf4>er to a preexisting stru^re is provided that includes positioning the 
tubular member and an axpansion cone within the prtexisting stmcture, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
memt)er, and axially displacing the expanston cone relative to the tubular memt)er 
by pulling the expanston cor^ through the tubular member. 
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Acoofxling to another aspect of the present invention, a method of coupling 
an expandable tubular niember to a preexisting structure is provided that Includes 
positioning the expandable tubular nnember, an e)q)ansion cone, and an anchoring 
device within the pree)dsting stnidure, positionir^ the anchoring device above the 
5 expansion cone, anchoring the expandable tubular memt>er to ttie preexisting 
structure using the anchorhg device, and axiaily displacing the expansion cone. 

According to another aspect of the present invention, a nnethod of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
positioning the tubular member and an expansion cone within the preexisting 
10 structure, explosively anchoring the tubular memt>er to the preexisting stmcture, and 
axialty displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a niethpd of coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
positi<Mn erf an expansion cone within the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone in a first direction, arui axiaily 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different 

According to another aspect of the present invention, a method of coupling 
an expandable tubular memt>er to a preexisting structure is provided that includes 
20 placing the expandat>ie tubular, an expansion cone, and a resilient anchor within the: 
prsexisttng struchire, .releasing the resiiient anchor, and axiaily displacing the 
expansion corie within the expandable tubular nnemt>er. 

According to another aspect of the present invention, a method, of coupling 
an e39)andable tubular member to a pret^xisting structure is provided that , includes 
25 placing the expandable tubular member, an expansion corie, and an anchor into the 
preexisting structure, and anchoring the expandable ^bular member to the 
preexisting structure by: pivoting one ormore engagement eienmnts, arKJ axiaily 
displacing the expansion cone. 

Accordir)g to another aspett of the present invention, a method of coupling 
30 an expamlable tubular member to a preexisting structure is provided that Indudes 
placing the expandable tubular member and an expansion cone into the preexisting 
^ structure, placing a quantity of a flukJic nraterial onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure, and 
axiaily displacing ttie expansion cone. 



6 



Aooording to ancrther aspect of the piresent invention, a method of ooupling 
an expandable tubular member to a prepxisting stnjctuie is provided that Includes 
posittonfanig the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
stnjdiro. at least partially curing the hardenable fluidic seafing material, and axiatty 
displacing the 6[xpansior> cone. 

According to another aspect of the present invention, a method of ooupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 pladng the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axiial force to the expandable tubular member 
in a downward direction. 

According to another aspect of tHe present invention, a method of coi4)rmg 
an expandable tubular member to a pree)dsting structure is provided that includes 

15 piecing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity of a first fluMio material having a ftet 
density into the region of the preexisting stnidure outside of the expandable tubular 
rhember. and injecting a quantity of a second fluidic material haying a second 
der^ Into a portim of ttte expandable tubular member below the expansion ccme. 

20 The second dem^ty is greater than the first density. 

According to anottier aspect of the present invention, a mettipd of coupling 
an expandable tubular member to a preexisting structure is provided ttiat includes 
placing the expandable tubular member and an expansion cone into ttie preexisting 
structure, anchoring tiie expandable tubular member to ttie preexisting structure. 

25 applying an axial force to ttie expanslori cone, and pressurizing an interior portion of 
the expardable tubular nwmber below ttie expansion cone. 

According to another aspect of ttie present invention, a mettKxl of coupling 
an expandable tubular member to a preexisting stnJcture is provided ttiat includes 
frfactng the expandable tubular memt)er arKi an expansion oone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 

According to anottier aspect of ttie present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided ttiat includes an 
expandable tubular member, an anctoring device adapted to couple ttie expandable 
tubular member to the preexisting structiro, ^ an expansion oone movably 

35 coupled to ttie expandable tubular member arid adapted to radially expand ttie 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves fonned in the outer sufaoe of the tapered first 
end, and one or more axial flow passages fliudidy coupled to the grooves. 

According to another aspect of the present Invention, an apparatus for 

5 coupling an expandable tutailar member to a preexisting structure is provided that 
includes an expandable tubular member; an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movabiy coupled to the expandable tutHilar member and adapted to radially expand 
the expandable tubular member. The expandable tubular nnember includes: an 

10 annular memt)er. having: a wall thidcness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial e)q)ansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansk>ns of up to about 
25%. 

IS According to another aspect of the present inventkm, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular rhember to the preexisting structune, and an expanston cone 
' rnovably ocHjpled to the expandable tubular member arKi adapted to radially expand 

20 the expandable tubular member. The expandAle tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubidar rnember to the second tubular member, the threaded connectton 
indutHng: one or more seaUig members for sealing the interface betwem the first 
and second tubular rrranfti>er5. 

25 ^ According to another aspect erf the present irivention, an apparatus for 
coupfing an expandable tubular member to a preexisting structure Is provkled that 
includes an expandable tubular membort am anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movabiy coupled to the expandable tubular merrdier and adapted to radisrily expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According fo arK>ther aspect of the present inventk>n, an apparatus for 
coupling an expandable tubular memt>er to a preexisting structure is provMed that 
includes an expandable tubular memt>er, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expanston cone 
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r movably coupled to the expandable tubular member and adapted to rsKlially mpand 

the expandable tubular nriember. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the thrraded portions of the tubular membere^ 

^ 5 ^ According to another aspect erf the present invention, an apparatus fior 

coupling an expandable tubular miMTd>er to a preexbting structure is provided that 

^ includes an expandable tubular member, an anchoring de^oe adapted to couple the 

expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubutaf mernber and adapted to radially expand 
10 the expandable tubular member. The expandable tubular mernber includes: a pair 
of rings for en^^ging the preexisting structure, and a sealing element positioned 
between the rings for sealing the Interfeoe between the tubular member and the 
preexisting stnicture. 

P Acconding to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
r includes an expandable tubular member, ah anchoring device adapted to couple the 

expandable tubular member to the preexiisting structure, and an expansion cone 
r . nravably coupled to the expandable tubular'nr)enr4>er and adapted.to 

the expandable tuixjiar member. The expandable tubular member includes one or 
-r 20 mcmslots. 

According to another aspect of the present invention, an apparatus for 
ooupllrig an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular memt)er, an anchoring device adapted to couple the 
_ expandable tubular member to the preexisting structure, and an mp&nsion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
_ the expandfiA>le tubular member, the expandable tubular ntember includes: a first 

preexpanded portion, an intenmediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 
30 According to another aspect of the present invention, an apparatus for 

coupling an expamiable tubular memt)er to a preexisting structure Is provided that 
includes an expandat>l6 tubular memt>er, an anchoring device adapted to couple the 
n Expandable tubular memt>er to the preexisting structure, an expansion cone 

movably coupled to the expandable tubular memi>er and adapted to radially e^xpand 
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the expandable tubular member, and a valveable fluid pas^e coupled to the 
anchoring device. . 

According to another aspect of the present invention, an. apparatus for 
coupling an expandable tubular member to a preexisUng stmcture is provided that 
includes a first support mmiber, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular momber coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubiriar member to the preexisting stnicture. The anchoring device is positioned 
above the expansion cone. 

According to another aspect of the present inventionp an apparatus for 
coupling an expandable tubular member to a preexisting structuore is provided that 
includes a first support mmiber, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the^cpansion cone, and an explosive 
af)choring device coupled to the seccxid support member adapted to couple the . 
expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
couplii^ an expandable tubular member to a preexisting stnicture is provided that 
indudes a support nrwmber, an expandable expansion cone coupled to the support 
member, and ah expandable tubular member coupled to the expansk>n cone. 

According to another aspect cf the present bwenfion, an apparatus for 
coupling an expandable tubular mernber to a preexisting stmcture is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting stmcture is provided that includes a 
support niember, an expan^n cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone including one or more 
shape n^nuxry metal inserts, and a heater coupled to the support nnember in 
opposing relation to the shape nmru)ry metal inserts. 

According to another aspect of the present bivention. an apparatus for 
coupling an expandable tubular member to a prMxisting stmcture is provMed that 
includes a suppcHt member, an expansion cone coupled to the support member, an 

IP 



expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tub.ular member. 

According to arK>ther aspect of the present invention,.an expandable tubular 
member is provided that includes: an expandable tubular txxly, one or more resilient 
5 , pmete coupled to the expandable tubular body, and a release member reieasably 
coupled to the resilient panels adapted to controllably release the resilient panels. 

According to another aspect of the . present invention, an apparatus for 
coupling an expandable tubular memb^ to a preexisting structure is provided that 
Includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member cdupled to the expandable expansion cone^ and an 
anchor coupled to the expandable tubular n^mbiBr, including: one or more spikes 
pivotally coi^led to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tobular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, Indudihg: one or rnore petal 
baskets pivotally coupled to the expandable tubular member 

20 According to another aspect of the present Inventtori^ an appaRE|tus fbr 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone coupled to the support member, an 
expandable tubular member coupled to the expanston cone, including: a slotted 
portion provided at one end of the Expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preensting structure Is provided that 
includes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupTing device coupled to ttie support member 
and an end portion of ti^ expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yieM strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tububr meniber to a preelxisting structure is provUi^ that 
includes a support member indudtng a fluid passage, an expanston bone coupled to 

35 the support menrdber, an expandable tubular member coupted to the expanston 
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cone, a slip joint coupled to the expansion oone» an end plate coupled to the slip 
joint, a flifid chamk>er coupled to the fluid passage, the fluid chamber defined by the 
intertor portion of the e)q>andable tubular member betw^ 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes posifionir^ the 
tubular member and an expansion cone witMh the prae^ting stmcture, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus is 

provkted that incliKles a tubular member coupled to a preexisting structure. The 
tubular member Is coupled to the preexisting structure by the process of: 
positioning ttie tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

IS applying d^ect radial pressure to the tubular member. 

Brief Desaiption of ttie Drawings 
FIG, la is a fragmentary cross-sectional illustration of the placement of ah 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casbng. 

20 FIG. 1b is. a fragmentary cross-sectional illustration of the apparatus of FIG. . 

la after anchoring the expandable tubular member of the apparetajs to the welbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacernerrt of the expansion 
25 FIG. Id is a fragmentary crossrsecttonal illustration of the apparatus of FIG. 

lb after initiating the a)dal displacement of the expansion cone by pulling ori the 
expansion cone and ir^ecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary aross-secfional illustration of the apparatus of FIGS. 
1c and Id after the completion of ttie radial expansion of the expandat>le tubular 
30 member. 

FIG. 1f is a fragmentary cross-sectional illustration of tiie apparatus of FIG, 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross^^ectional iliustration erf the.apparatus of FIG. 
If after ttie removal of the anchoring device of the apparatus from the wellbdre 
casing. 

FIG. 2a is a fragmentary cross^ctional ilhistration of the placement of an 
5 embodiment of an apparatus for expanding a tubular member within a wellbore 
casing and an open hole in a sidstenranean fonratim^ 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring ttie expandable tubular member of the apparatus to ttie open 
hole. 

10 FIG. 2c is a fragmentary, cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displQoement of the expansion cone. 

FIG. 2d is a fragmentary crosshsecHonai iUustratbn of the apparati^ of FIG. 

2b after initiating the ax^i displacement of the expansion cone by pulHng on the 

expansion cone and also by injectir^ a pressurized fluid below the expansion cone. 
IS FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the conq>letion of the radial expansion of the expandable tubular 

member. 

FIG. 2f 4s a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fre^mentary cross-sectional Blustration of tlie placement of an 

enrAodiment of an apparatus for e}q>anding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragnnentary cross^sectlonal Illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c is a finagmentaty cross-sectional illustration of the apparatus of FIG. 
3b.after initiating the axtal displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
3c after corTq[>leting the radial expansion of tfie expandable tubular memt)er. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an emtxxibnent of a 

shodc at>sorbing system for use in the apparatus of FIGS. 1a to 3d. 

FIG. 5 is a cross-sectiooal itlustrafon of an errAxxliment of a coupling 
arrangement for use in this expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a crosshsedional OlustFation of an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1a 
tD3d. 

FIG. 7 is a cross-secUonal illustration of an embodiment of an expandable 
5 tubular member having a pre-exparided upper portion for we In the apparatus of 
FIGS, la to 3d. 

FIG. 8 Is a cross-secHqnal illustration of an embodiment oT an expandable 
tubular mend)er having a slotted upper section for use in the apparatus of FIGS, la 
to3d. 

1 0 FIG. 9 is a graF^ical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of tt>e apparatus of FIGS. 1a to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding , a tubular member within a wellt>ore 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1(R> during the injedion of a hardenat>le fluidic sealing materteil into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross^ectional illustration of the apparati^ of FIG. 
10c after the placement of a valve dosure element into the valve passage of the 
andioring device of the apparatus. 

FIG. lOe is a fragmentary aoss-sectbnal iHustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular member of the apparatus to the weitt>ore 
.casing. 

FIG. 1 0f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacernent of the expansion cone. 

FIG. lOg is a fragmentary cross-sectiorml niusbation of the apparatus of FIG. 
30 lOe after initiating the axial displaoemertt of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a frsgmentory cross-sectional illustration of the apparatus of 
FIGS. 1(3f and 10g after the completton of the radial expansion of the expandat>le 
tubular member. 
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FIG. 101 b a fragmentary crms-secttonal Rbstra^ the apparato Gf RG. 
lOh after the deooupfing and removal of the anchoring device of the apparatus from 
the weHbore casing. 

FIG. 11a is a fragrnentctfy cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling, an .i^cpandable tubular member to a 
preexistirig strudiTO. 

FIG. 1 1 b a fragmentary cross-seclional illistration of the apparatus of FIG. 
11a after anchoring the expamteble tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1 c is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
lib after Initiating the axial dteplacement of the expansion cone. 

FIG. 1 1d is a fragmentery crc»s-sectional illustration of the apparatis of RG. 
1 1 c after stopping the axial di^lacement of the expansion cone prior to deactivating 
the anchoring device, 

FIG. tie is a fragmentary cross-sectional Blustration of the apparatus of 
FIGS. 1 1 d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the axial displacement of the expansion cone and the deactivated 
anciioring device. 

FIG. 11g is a fr^mentery cross-sectioral illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the exparidable tubular member". 

FIG. 12a is a fragmentery cross-sectibnai illustration of an attematlve 
enibodiment of an apparatus for coupling an expandable tubular member to a 
preexistirig structure positioned within a wellbore. 

FIG. 12b is a Aagrneritary cross-sectional Blustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandabte tubular inember to ttie wellbore casting. 

FIG. 12c is a fragmentery cross-sectionai illustration of the apparatus of FIG. 
12b after initiating the axtel displacement of the expandable expansion cone. 

FIG. 1 2d is a fragmentery cross-sectional illustration of the apparatus of FIG. 
12cafter completing ttie radial expansion of tiie expandable tubular member. 

FIG 13a is a fragmentery cross-sectional illustration of an altema^ve 
errdxxliment of an apparatus for coupling ari expandable tutHjIar meml>er to a 
preexisting structure positioned within a wellbore. 
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FIG. 1 3b is a fragmentary CTKs-sectional Hlustration of the apparatus of FIG: 
13a after activating the shape menrary metal inserts in order to anchor the 
expandatrie tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional Blustration of the apparatus (tf FIG. 
5 * 13b after initiating the a)dai displacernent of the 

FIG. 1 3d is a fragmentary cross-sectional iHustrafion of the apparatus of FIG. 
1 3c after completing the radial expansion of the expandable tubular rnember. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodirhent of an apparatus for coupling an expandable tubular rriember to a 
10 preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary crc^s-sectional illustration of the apparatus of FIG. 
14a after coupling the p£x:icer to the weiibore casing. 

FIG. 14c is a fragmentary cross-sectiondl illustration of the apparatus of FIG. 
14b after Init^ting the axial displacerr^nt of the expandable tubular member towards 
15 the expanston cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandal)le tubular menter onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-secUoriai illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbcm casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of RG. 
14e after initiating the axial di>pljacement of the expansion cone relative to the 
expandable tubular rnember. 

FIG. 14g is a fragmentary cros3-sectk>nal illustration of the completion of the 
25 radial expansion of the mpandable tubule nriember. 

FIG. 15a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an exparidable tutuilar member to a 
preexisting stmcture positioned within a wellbore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5b after initiating the a)dal displacement Of the expansion cone. 

FIG. 15d » a fFagnmntary cross-sectional illustration of the apparaUJS of FIG. 
. ISc after completion of the radial expar^slon of the expartdable tubular member. 
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FIG. 16a b a top view of an embodiment of a resilient anchor for use in the 
apparatusof FIG. 15a. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after releasing the 
ooiM resilient member. 
5 FIG. 17a Is a top view of an attentate embodiment of a resilient ancfK>r for 

use in the apparatiffi of FIG: iSa. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an alternate 
1Q embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 16b is a fragnrtentary (Toss-sectional top view of the resHient anchor of 
FIG. 1 8d after releasing the resilient elenrients. 

FIG. 19a Is an front view ctf an embodiment of an expandable tubular 
member including one or more resilient panels, 
is FIG. 19b is a cross-sectional view of the expandable tubular ntember of FIG. 

19a. 

RG. 19c Is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragnlentary cross-sectibnal lllustFation of an altemative 
embodiment of an apparatus for cwpllng lan expandable tubular member to a 
20 preexisting stnicture positioned within a wellbore. 

FIG. 20b Is a fragmentary cross-sctctional illustretion of the. apparatus of FIG. 
20a after omjpling the anctor to the wellbore casing. 

FIG. 20c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after inWatlng the axial displacement of the expansion cone. 
25 FIG. 20d Is a fr^mentary cross-sectional illustratton of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG,20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a Is an illustration of an altemative emtxxliment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of ttie anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petab oT the anchor of FIG. 

22a. 

FIG. 23a is a'fragnmtaiy cross-sectional Hlustratioh of ar) alternative 
embodiment of an apparahe for coupling an expandable tubuteir member to a 
S preexisting stmctira positioned within a welHM^re. 

FIG. 23b is a fragmentary cross^ctional illustration of the apparatus of HG. 
20d after ir^ecting a quantity of a hardenabie fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
merTtt)er. 

10 FIG. 23c is a fragmentary cross-sectlonai illustration of the apparatus of FIG. 

23b after permitting the hardenabie fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentiary cnc^s^sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1Si 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preeodsting structurei positioned within a wellbore cning and ah open 
hole wellbore section. 

20 FIG. 24b to a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

HG. 24c Is a fragmentary cross-sectional illustration of ttie apparatus of FIG.. 
24b after extruding ttie expandable tubular menlber off of the expansion cone. 

FIG. 25a is a fraigmentary cross-secttonal^ lllustiration of . an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioried within a wellbore casing and an open 
hole welttx)rB section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus df FIG. 
25a after injecting a quantity of a fluidic material jnto the expandable tubular 
30 member having a higher density than the fluid wittiin ttie preexisting structure 
outside of the expandable, tubular memt>er. 

FIG. 25c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
25b after extruding the expandable tubular meinber off of ttie expansion oone. 
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FIQ. 26a Is a fragmentary cross-seclional illustration of an alternative 
emtxxiiment of an apparatus and method for coupling an expandable tububr 
member to a preexisting stmcture. 

FIG. 26b is a fragmentary dnbss-secUonal Illustration of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fifagmentary ooss-secUonal illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cro$s-S6ctional illustration of an expandable tubular coupled to a 

preexistirig structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into cmtact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded^ by anchoring one end of the tubular members to the preexisting 

20 structure and then pulling an expansion cone through the tubular members. In this 
marmer, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring Initially to FIGS^ 1a. 1b. 1c, Id, 1e, If and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular mehnber 

25 to a preexisting structure will be described. Referring to Fig. la, a wellbore casing 
100 b positioned within a subterranean fonnation 105. The wellbore casing 100 
may be positioned In any orientation from the vertical direction to the horizontal 
direction. The wellbore casirig 100 further includes one or more openir^s 110 that 
may have been the result of unintentional damage to Uie wellbore casir^ 100» or 

30 due to a prtor perforation or fracturing operation performed upon Uie si^unding 
subterranean fonnation 105. As will be recognized by persons having ordinary skill 
in ttie art. ttie operiings 110 can adversely affect the subsequent operation and use 
of the wellbore casing 100 unl^ tiiey are sealed off. 

In a preferred embodbnent, an apparatus 115 is utilized to seal off the 

35 openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair welibore; casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support nnenrAer 120, a second 
support member 125, an e)qpansion oone 130, an anchoring devioe 135. and 
5 expandatrie tidiular member 140, and one pr more seali^^^ ^ 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support memt)er 120 is fiffther coupled to the anchoring 
devioe 135. The first support number 120 is preferably adapted to convey . > 

pressurized fluidic materials and/or eie^cal current and/or conrvnunication signals / 
10. from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially availat>le sBdc wire, braided wire, 
coiled tubing, or drilling stodc material. - H 

The second support member 125 is preferably adapted to be coupled to a 
surfece location. The second support member 125 Is further coupled to the H 
IS expansion cone 130. The second support member 125 is preferably adapted to 

perniit tt^e expansion cone 130 to be axlally displaced relative to the first support "^i 
member 120. The second support nrmmber 125 may, for exarr^le, be Conventional 
commerdaliy available slick wire, braided wire, coiled tubirig, or drilling stock -i 
material. 

20 The expansion cone 130 is coupled to the second support nriem 

expansion oone 130 is preferably adapted to radially expand ttie expandable tubular 
member 140 when the expansion cone 130 is axially displaced relative to the ^ 
expandable tubular member 140. In a preferrMl embodinoent, the expansion cone 
130 is provided substantially as disctosed in one or more of Hie fdlowi 

25 utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed 
m 12/3^19%, which claimed the benefit of the filing date of U.S. previstonal patmt 
appliqation no. 60/111.293, attomey docket no. 25791.3, filed^o^ . ^\ 

. utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2y23/2(X)0, which claimed ttie benefit of the filing date of U.S. provisional H 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, whfch n 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9:02. filed on 11/15/1999. which claimed the benefit of 

35 ttte filing date of U.S. provisbnal application no. 60/108,558, attorney docket no. ^ 
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2S791.9. filed on 11/16.1898; (5) U.S. provisional patent application no, 60/183.546. 
ffled on 2/18/2000: (6) U.S. utiHty patent application no. 09/523.460. attorney dMicet 
no. 25791.11.02. filed on 3/10/2000. vvtildt claimed the beneftt of the filing date of 
U.S. provisional appfidatlon no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

5 appDcation no. 09^12.895. attorney dodwt no. 25791.12.02. filed on 2/24/2000. 
which claimed the bene/Rl dl the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney dodiet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attoniey docket no. 25791.16.02. filed on 

10 2/24/2000. vyhjch dalmed the tMnefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. ufflity patent 
apf^titm no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the t)enefit of the filing date of: U.S. provisional patent appiioation 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09^59,122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional dppHcation 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provitionai application no. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appiipatton no. 60/143,039. attomey dock^ no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appHcation serial no. 
60/162.671. attoihey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applkatksn no . 60/159.039. attorney docket no. 25791.36, filed on 10/12.1099; (15) 
U.S. previsional patent appllcatton no. 60/159.033, attomey docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no; ^0/165.228. 

25 attomey docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by referenoe. 

The anchoring device 135: is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to. the 
expandable tubular member 140 and tfie weHbore casing 100. in this manner, the 

30 anchoring device 135 prefisrably controllably anchors the expandable tubular 
membo' 140 to the vi^ilbore casing 100 to fadlitato the radial eiqMnsion of the 
expandable tubular member 140 by the axial displacement <^ the expansion cone 
130. In a preferred embodiment, the anOhoring device 135 includes one or more 
expandable elements 1^ that are adapted to controllably extend from the body of 

35 the anchoring device 135 to engage both the expandable tubuter member 140 and 
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the welibore casing 1 00. In a preferred embodiment, the expandable elemerils 1 50 
sra actuated usir^ fluidic pressure. In a preferred embodiment, the anchoring 
device 135 is any me of the hydraulicaliy actuated packers oommercialty available 
from hiaiflburton Energy Services or Bei(er4Hug^^ ; . 
5 The exparidabte tubular member .140 is renrK)vably coupled to the expanson ^. 

cone 130. The expandabte tubular rneinber 140 is further preferably adapted to . 
removably coupled to the expandable element 150 of ttie anchoring device 135. In ^ 
a preferred ernbodinrient, tto expandable ti^lar rnernber 140 i^ 
anchoring windows 155 for permitting the expandable elements 150 (tf the 

10 anchoring device 135 to eng^ the wellbore casing 100 and the expahdable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intermediate section 165, and an upper section 
170. In a preferred «mbodirnent, the lower section 160 includes the arKdioring H 

15 windows 155 in order to provide anchoring at an end portion of the expandable 

tubular menrU)er 140. In a prefened embodiment, the wall thickness of the tower and H 
Intemiediate sections, 160 and 165, am less than the wall thickness of the upper 
secHon 170 in order to optimally couple the radiaHy expanded portion of the *^ 
expandable tutHjIar member 140 to the welltxm casing 100. 

20 In a preferred embodiment the expandable tubular nnember 140 Is further 

provided substantially as (disctosed in one or more of the feltowing: (1) U.S. utility 
patent applicatton serial no. 09^454,130, attorney docket no. 25791.3.02, filed on ^ 
12/3/1999, whteh claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1i;2g3. attorney docket no. 25791^ ^. 

25 utility patent application serial no. 09/510.913. attorney docket ho. 25791.7.02, filed 
on 2/23/2000. which claimed ttie benefit of the filing date of U.S. provlstonal 
application no. 60/121,702, filed on 2/2SA1999: (3) U.S. utility patent appitoation 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, "1 

30 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 

attontey docket no. 25791.9.02, filed on 11/15/1999. which claimed tiie benefit of H 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, n 
filed on 2/1 8/2000; (6) U.S. utility patent appltoation no. 09/523,460, attorney docket 

35 no. 25791.11.02, filed on 3/10/2000. which claimed, the benefit of tiie filing date -t 



U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09^12.895, attorney docket .no. 25791.12.02. filed on 2/24/^)00. 
wtrich claimed the.t)enefit of ttie filing dates of U.S. provi^onal application no. 
60/121.841. attwney docket no. 25791.12. filed on 2/^1999 aind U.S. provisional 

5. appncatton no.. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicalbn no. 09^11,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. yvtiteh dainwd the tieneflt of the filing date of U.S. provteional serial no. 
60/121,907. attorney docket no. 25791 !l6. filed on 2/26/1999; (9) U.S. utility patent 
s^plication no. 09/588,946. attCMmey docket no. 26791.17.02, filed on June 7. 2000. 

10 which dainied the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the ber^t of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisk>nal applicatton no. 60/146.203. atton^ docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provisional applicatim no. 60/143.039. attorney docket no. 
25791.26. 'filed on 7/9/1999; (13) U.S. provisional patent applicatibn serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
. appBcatkin no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (IS) 

20 U.S. provisional patent application no. 60/159.033. attorney docket no. K791.37. 
filed on 10/12/1999; and (16) U.S. proviskinai patent appHcatkm no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/19^. ttie disctosures of which are 
incorporated hereifi by reference. 

The sealing members 145 are coupled to the outer surftKS of the upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to erigage and fiuidldy seal the Inlwface between the radially 
expanded expandable tubular member 140 and the welibore casing 100. In a 
prefenred embodiment, the apparatus 115. includes a plurality of sealing members 
145. In a preferred embodiment, the sealing.mernbers 1^ surround and isolate the 

30 opening 110. 

illustrated in FIG. 1 ^. the apparatus 1 1 5 is preferably pdsittoned within the 
wellbors casing 100 with the expandable tubular member 140 posittoned in 
opposing relation to the opening 110. in a pr^erred endxxliment. the apparatus 
115 includes a plurality of sealing mend>ers 145 that are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optinf»ily fiuididy isolates the operAig 110. 

As illustrated in FIG. 1b« the apparatus 115 is then anchored to ttie welibore 
casing 100 using the anchoring device 135. In a preferred embodiinent the 
andmtig device 135 Is pressurized and the expandatrfe element 150 is extended 
from the anchoring devica 135 throi^h the corresponding anchoring window 155 In 
the exparKlable tubular member 140 Into intimate contact with the welibore casing 
100. In this manner, the lower sedioh 160 erf the expandable tubular rtienrtber 140 is 
removably coupled to the weilborB casing 100. 

In an attemative embodiment, a compressible cement and/c^ epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 140 and the welibore casing 100. The compressible cement and/or epoxy. 
is then pemnitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated in FIG. 1c. the expansion cone 130 is then axially displaced by 
applying an axial force to the second support member 125. In a preferred 
OTibodiment, the axial dispiaoement of the expansion cone 130 radially expands the 
expandable tubular mernber 140 Into intimate contact with the walls of the welibore 
casing 100. 

In an altemath^ embckflmht, as illustrated in FIG. Id. the axbl 
dispiaoement of the expansion cone 130 is enhanced by injecting a pressuriziBd 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner^ an upward axial force is applied to the 
lower anriular face of ttie expansion cone 130 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process cart be easily satisfied. 

As illustrated in FIGS. 1e. If. and 1g. after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed frcm expandable tubular member 140 by de-pressurizing tt^ anchoring 
device 135 and then lifUng the first support menrtber 120 and anchoring device 135 
from the welibore casing 1(H). 

As illustrated in FIG. 1g, In a preferred embodinr^nt, the opening 110 in the 
welibore casing 100 is sealed pfF by the radially expanded tubular member 140. In 
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this mannerp repdrs to the weDbore casing 100 are optima^ provided. More 
generally, the apparatus 115 is used to repair or fbnn wellbore casings, p^iines. 
and structural supports. 

Referring to RGS. 2a, 2b. 2c 2d. 2e end 2r, ah attemative embodiment of a 

5 method end epparatus for coupling an e)q)andd>le tubular niern^ 

stmcture wHI be described. Referring to Fig. 2a. a wdlbore casing 200 and an open 
hole wellbore section 205 are positimed within a subterranean formation 210. The 
wellbore casing 200 and the ppen hole wellbore section 205 rray be positioned in 
ariy orientation from the vertical directkm to tte hOTizontal direction, 

10 In a preferred embodimerit, an apparatus 215 Is utilized to couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, ti^ open hole wellbore section 205 is provided with a cased portion. More 
gerwally/the apparatus 215 is preferably utilized to form or repair wellbore casings. 
pipeBnes. or structural supports. 

15 The apparatus 1215 preferably includes a first support member 220, a second 

support member 225. an expansion cone 230. ari anchoring device 235. an 
expandable tubular member 240. one or niore upper sealing members 245. one or 
rnore lower sealing rnernbere 250. and a inexible coupring etenim 

The first support member 220 is. preferably adapted to be coupled to a 

20 surface location. The first support mend)er 220 is fiffther ooupted to the anchoring 
device 235. The first support merrd)er 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or conrununication senate 
from a surface location to the anchoring device 235^ The first support member 220 
may. for example, be convention^ commerdaUy available stick wire, braided wire, 

25 coiled tubing, or drilling stock material. 

JttB second support member 225 is preferably adapted to be coupled to a 
surface tocaflon. The second support member 225 is furtiier coupted to the 
expansbn cone 230. The secorxJ support member 225 is preferably adapted to 
penfnit the expansion cone 230 to be axially dteplaced relative to the first support 

30 member 220. The second support member 225 may, for example, be conventional 
commercially available slick wire, brakted wire, coiled tubing, or drilling stock 
material. 

In an alterriative embodiment, the support member 220 is telescoplcally 
coupled to the support member 225. and the support member 225 is coupled to a 
35 wrfece support structure. 
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The expansion cone 230 is coupled to the second support memtier 225. The 
expansion cone 230 is preferably adapted to. radially expand 9te expandaiile tubular 
member 240 when the expand com 2X is axisrily displaced relate to the 
expandable tubular member 240. in a prefened embodiment, the expanskm cone 
230 Is provided substantiaOy as disdosiBd in oneor more of the following: (1) U.S. 
utility patent application serial no, 09/454,139. attorney docket no. 25791.3.02. filed 
on 12/V1999. which claimed the benefit of the fiBng date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25701.3. filed on 12/7/1998; (2) U.S. 
utillly patent application serial no. 09/510.913. attorney docket no. 25791.7^02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702, filed on 2/25yi999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney dodcet no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of ttie filing date cS U.S. provistonal applicatioi no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no.. 
25791.9, filed on 11/16.1^; (5) U.S. provisional patent appOcatton im>. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09^23.460, attorney docket 
no. 25^1.1 1.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal appltoation no. 60/124.042. filed on 3/11/1999; (7) U.S. Utility patent 
appHcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applteatton no. 60/154.047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utUHy appltoation no. 09/511,941. attorney docket no. '2S79l!l6.02, filed on 
2/24/2000. whteh daimed the benefit of the filing date of U.8. provisional serial no. 
60/121 ,007« attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appltoation no. 09/588.946, attorney dockA no. 25791 .17.02, fitod June 7, 2000. 
which daimed the benefit of the filing date of U.S. provistonai patent appHcatton^ 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/28/2000. which claimed the benefit of the filing date of U.S. provistonial applicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203. attorney docket no. 25791.25, fited on 
7^1999; (12) U.S. provisional applicatton no. 60/143,039. attorney docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney dodcet no. 25791.27, filed on 11/1/1999: (14) U.S. provisional 
appBcatlon no. 60/159,039, attorney dodrat no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional pateiit application no. 60/159,033, attorney docket no: 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appRcaUon na 60/165.228, 
attorney docket no. 25791.39. filed on 11/li2/1999. the disclosures of whicfi are 
incorporated tterein by reference. 

The anchoring device 235 is coupled to the first support rnend>er 220. The 
anchoring device 235 is preferably adapted to be controliably coupled to the 
expandable iubular member 240 and the open hole wellbore section 205. In tWs 
manner, the anchoring device 235 preferably controliably anchors the expandable 
tubular member 240 to the open hole vvellbore section 205 to facilitate the radial 
expansion of the expandable tubular member 24a by the a)dal displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring device 235 includes 
one or more expandlable elements 260 that are adapted to controliably extend from 
the body of the anchoring device 235 to engage both the flexible cou^rfing element 
255 and the open hole wellbore. section 205. In a prefened embodiment, ttw 
expandable elefnents 260 are actuated using fluidic pressure. In a preferred 
embodiment, tito anchoring device 235 is any one of the hydrauiically actuated 
packers oommerdally available from Halliburton Energy Services or Baker+lughes. 

The expandable tubular itiember 240 is removably coupled to the expansion 
cone 230. The expandatlle tubular member 240 is further preferably coupled to the 
fl«dble coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 fwther 
includes a toner sectnn 265. an intemnediate section 270. and an upper sectton 
275. In a prefened embodiment, the knver sectton 265 Is coupled to the flexible, 
coupling element 255 in order to prbvMe anchoring at an end portton of the 
expandable tubular member 240: In a prefened embodiment, the vvsdl thickness of 
the tower and intermediate sections. 265 and 270. are less than the wall thickness of 
the upper sectksn 275 In order to optimally couple the radially expanded portton of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
wellbore sectton 205. 

In a preferred embodiment, the expandable tubular member 240 is further 
provided substontialiy as disctosed In one or more of the following: (1) U.S. utility 
patent applteation serial no. 09/454,139, attorn^ docket no. 25791.3.02. filed on 
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12W1999. yvhich claimed the benefit of the filing date of U.S. provisional patent 
application no. 6(^111^, attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent applicetlon seilal no. CW510.913. attorney docket.no. 25791.7.02. filed 
on 203/2000, which claimed ttie benefit of ttie filing date of U.S. previskmal 
5 appHcation no. 6W121,702. filed on: 2«6/1 999; (3) U.S: utility patent appilcatkm 
serial no. 09/502.350. attorney docket no; 25791.8.02. filed on mW2M0. which 
dalmed the benefit of the filing dale of U.S. provisional appiicatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440,338, 
attbmey docket no. 25791.9.02. filed on 11/15/1999. which claimed ttte benefit of 
10 the filing date of U.S. provisional appiicatton no. 60/108.558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent applteatton no. 60/183,5146. 
filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, whteh claimed ttie benefit of ttie filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
15 appTication no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
VKhteh daiffwd ttie benefit of Vne filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. fitod on 2/28/1999 and U.S. provistonal 
applicaaon no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. '25791.16.02, filed on 
20 2/24/2000. which claimed ttie benefit of ttie filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2C6/1999: (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
Which dalmed ttie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. i5791.17, filed on 6/7/1999; (10) U.S. 
M utility patent applteatton no. 09/559,122. attorney docket no. 25791.23.02. fited on 
4/2612000, Which claimed ttw benefit of ttie filing date of U.S. provistonal appiicatton 
no. 60/131.106. attorney docket no. 25791.23, fitod on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attorney docket no. 26791.25. fitod on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
30 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
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attorney docket no. 25791.39. filed on 11A12/1999. the disdosums of which are 
Incorporated herein t>y reference. 

The upper sealing memtwre 245 are coupled to the outer surfece of the 
upper portion 275 of the «(pandable tubular member 240. The xippw sealing 
members 245 are preferably adapted to er^age and fluidiciy seal the intarfece 
between the radially expanded expandable tubular member.240 and the VK^Ibore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurafity of 
upper sealing members 245. 

The lower sealing members 250 are cbupled to the outer sxafaoe of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluldidy seal the Interfece 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexibte coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the wails of the open hole wellbore section 206. In this manner, the lower portion 
»5 of the expandable tubular memb«- 240 is cbupled to the walls of tfw bpen hole 
weflbore section 205. In a preferred embodirrwnt. the flexible coupling element 255 
is a slatted tubular ntember. In a preferred embodiment, ttie flexible coupling 
element 255 Includes one or more hook elements for ongoing the wails of the open 
hole weHbore sectton 205. 

As illustrated In FIG. 2a. the apparatus 215 is prefierably posHtoned with the 
expandable tubular member 240 positk)ned In overlapping relatkm with a portton of 
the wellbore casing 200. in this manner, the radially expanded tubular member 240 
is coupled to ttie tower portton of the wellbore casing 200. In a preferred 
embodiment, the upper sealing memliers 245 are posittoned in oppostog relation to 
the tower portton of the wellbore casing 200 and ttie tower sealing members 250 are 
positioned in opposing reiation to ttie walls of ttie open hole wellbore sedton 205. In 
ttiis manner, ttie Interface between ttie radially expanded tubular member 240 and 
ttie wellbore casing 200 and open hole wellbore sectton 205 is optimally fluldidy 
sealed. 

As Dhistrated in RG. 2b. ttie apparatus 215 is ttien anchored to ttie open 
hote wellbore section 205 using ttie anchoring device 235. In a prefen«d 

'20 



embodiment, the anchoring devfoe 235 Is pressurized and the expandable element 
260 is radially extended from the andMxbig device 235 causing the flexible coupling 
element 255 to radially expand into intimete; conlact with the walls of the open hole 
wollbore secUbn 205. In this manner, the lower section 265 of the expandable 
tubular member 240 Is removably coupled to the walls of the open hole wellbore 
section 2(%. 

In an alternative embodiment, a oompressa>le cernmt and/br epoxy is then 
injected into the annular space between Vne unexpended portion of the tubular 
nromber 240 and the wellbore casing 100 and/or the open hole welltore section 
205. The compressible cement and/or epbxy is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In this manner, an 
annular stnjctural support and fluidic seal is provided around the tubiMar member 
240. 

As iHustrated in FIG. 2c, the expansion cone 230 is then axialiy displaced by 
applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 mtp intbnate contact with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as Wustrated In FIG. 2d. the axial 
displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the.mnijar space behweein the first support member 220 and the 
second support member 225. In this manner, an upward axial force Is applied to the 
lower annidar face, of the expansion cone 230 using the pressurized fluidic materlal. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As iHustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by ttie axial (fisplacement of the expmslon cone 230, 
the first support member 220 and ihe andtoring device 235 ate preferably removed 
fiwn expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 from the 
wMlbore casing 200 and the open hole wellbore sectipn 205. 

Referring to RGS. 3a, 3b^ 3c, and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stnjdure will be described. Referring to Fig. 3a, a weltbc^ casing 300 is positioned 
wHhin a subterranean fbrmatton 3(^. The wellbore casing 300 may be positioned in 
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any orienlatkm from the vertical direction to ttie tiorizontal direction. The vyellbore 
casing 300 further includes one or more openings 310 that may have t>een the result 
of unintentional damage to the vvellt>ore casing 300, or due to a prtor perforation or 
fracfajring operation performed upon the surrpundii^ sutrterranean formation 305; 
As wili be reoognizBd l)y persons having oidinaiy sidll ln the art. the openings 310 
can adversely affect the sut)sequent operation and use of the weiibore easing 300 
unless th^ are sealed off . 

|n a prefwred embodiment, an apparatus 315 is utilized to seal off the. 
openings 310 in the wetlbore casing 300. More generany. the apparatus 315 is 
preferably utiHzed to forni or rejiair weiibore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support irwmtwr 320. an expansion 
cone 325. an anchoring device 330. an expandable tubular member 335. and one or 
more sealing members 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and the mchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or electrical cunent and/or communication 
signals from a surface location to the anchoring device 330. The support member 
320 may, for example; be oonventiohal commerdaliy availabie. slick wire, braided 
wire, coiled tubiing, or drilling stock material. 

The expanston cone 325 is coupled to the support member 320. The 
expanston cone 325 Is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion obne 325 is axially displaced r^tiva to the 
expandat>le tubular member 335. In a preferred embodiinent, the expanston cone 
325 is provkfed substantially as disclosed in one or more of the following: (1) U.S. 
utility patent appficatton serial no. 09/454.138. attorney docket no. 25791.3.02. fifed 
on 12/3/1999. whk:h claimed the benefit of the filing date of U.S. provistonal patent 
appllcatton no. 60/111.293. attorney docket no. 25791.3. fifed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodtet no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
applicatfon no. 60/121.702, filed on 2/25/1999; (3) U.S. utMlty patent applicatton 
serial no. 09/502.350, attorney docket no. 25791.8.02, fifed on 2/10/2000, vtrhlch 
daimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney doctet no. 25791.8; (4) U.S. utility patmt application serial no. 09/440,338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999, wWch cte^ 
the filir^ date of U.S. pnyyisional appfication no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) 0.8. provisional patent appHcatlon no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utiiity patent application no. 09/523.460, attorney dodwt 
5 no. 25791.1 1.02. filed on 3/10/2000. which claimed the bmtifH of the filing date of. 
U.S. provtetonal 'application no. 60/124.042, filed on 3/11/1999: (7) US. utilHy patent 
appHcatton no. 09/5121.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of ttta fiiir^ da^ of U.S. provisional appitoation no. 
60/121,841, attorney docket no. 25791.12. flied on 2/26/1999 and U.S. provisional 
10 application no. 60/154,047, attorney docket no. 25791,29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/200). vAxidh claimed the l)enefrt of the finng date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 

15 which claimed the Ijenefit of the filing date of U.S. provistonal patent applicatibn 
serial no. 60/137,998, attorney docket no, 25791.17, filed on 6/7/1999; (10) U.S. 
utiiity patent eppOcatton no. 09/559,122, attorney docket no. 25791 .i23.02. filed on 
4/28/2000, which claimed the tMneflt of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

20 provbk)nal appHcatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteation no. 60/143,039, attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provistonal patent appHcatton serial no. 
60/162.671. attorney docket no. 25791.27, fited on 11/1/1999; (14) U.S. provistonal 
appfiOBtton no. 60/159,039, attorney docket no. 25791.36, fited on 10/12,1999; (15) 

28 U.S. provisionai patent appBcafion no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.8. provteional patent appHicatlon no. 60/185.228, 
attorney docket no. 25791.39. fited on 11/12/1999. the dtectosUres of which are 
. incorporated heiBln t)y refsrenee. . 

The anchoring device 330 is coupted to the support member 320 and the 

30 expanston cone 325.. The anchoring device 335 Is preferably adapted to controltebly 
coupled to the expandabte tubuter member 335 to the wellbore casing 300. In thto 
manner, the anchoring device 330 preferably controllably anchors the expandable 
tubular membeir 335 to the wellbore casing 300 to facilitate the radial expansion of 
the expandable tubuter member 335 by the axtel displacement of the expanston 

35 cone 325. In a preferred emlwdlment the anfchoring device 330 includes one or 
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more expandable elements 345 that are adapted to oontroHabTy extend from the 
body of the anchoring device 330 to radially dispiade corresponding eng^ement 
elements 350 provided in the expandable tubular member 335. In a prefened 
embodiment, the radial displacenfwnt of the engagement elements 350 ooupjes the 
expandable tubular nnember 335 to the vvellbore casing 300. In a prefened 
errAxxliment. the expandable dements 345 are pistons that are actuated using 
fluUic pressure. In a preferred embodiment, the anchoring device 330 is any one of 
the hydraulicatty actuated anchorinjg devices oormiercialV available from HaDiburtdn 
Energy S^vlces or Baker-Hughes. 

In an alternative embodiment the expandable elements 345 are explosive 
dwices ttiat contfollably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges oommeftiaHy available 
from IHalliburton Energy Services. 

The expandable tubular member 335 is removably coupled to the expansion 
cone 325. In a prefened embodiment, the expandable tubular member 335 includes 
cme or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into er^^ement with the wails of the wellbore caeing 300. 
In this manner, the expandabte tubular member 335 is coiipled to the wellbore 
casir^ 300. In a prefmed embodiment, the engagement devices 350 include teeth 
for biting into the surface of th^ wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intennediate section 360, and an upper section 
365. In a prefened embodiment, the lower section 355 includes the engagement 
device 350 in order to providid anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodbnent, the wall thickness of the tower and 
intennediate sedtons. 355 and 360^ are less than the wall thtokness of the upper 
sedton 365 in order to optimally couple the radially expanded portton 6f the 
expandable tubular member 335 to the wellbore casing 300. 

In a prefenred embodiment, the expandable tubular member 335 is further 
provided sut>stentially as disclosed in one or nwre of the foltov^ng: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791,3.02, fited on 
12/3/1 MO, which claimed the benefit jof the filing date of U.S. provistonal patent 
application no. 60/111.293, attorney docket no. 2p91.3, filed on 12^/1998; (2) U.S. 
utility patent appDcatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
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on TJTZnaxn. which daimed the benefit of the fiting date of U.S. provisional 
application na 6(^121.702, filed on 2^5^1999; (3) U.S. utility patent application 
serial no. (W502,350, aUomey dopltet no. M791.8.02. filed on 2/1(M2000, which 
claimed the l)eneflt of the'fiHng data of U.8. provi$iohai application no. 60/119,611. 
attorney docket no. 25791,8; (4) U.8. utility patent application seriai no. 09M40.338. 
attorney dodcet no. 25791.9.02. filed on 11/15/1999. whidi daimed the bmOA of 
the filing date of U.S. provisional applicatton no. 60/108.558. attorney dodcet no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18«)00; (6) U.S. utility patent application no. 09/523.460. attorney dodwt 
no. 25791.11.02, filed on 3/10/2000. which daimed the tienefft of the fifing date of. 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney dodcet no. 25791.12.02, filed on 2/24/2000. 
which claimed Uie l)enefit of ttie filing dates of U.S. provisional application ho. 
60/121,841. attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed ttie benefit of ttw filing date of U.S. provisional serial no. 
80/121,907,, attorney dodcet no. 25791.16. filed on 2/26/1909; (9) U.S. utility patent 
applicatioh no. 09/588,946. attorney dodcet no. 25791.17.02. filed on June 7. 2000. 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodcet na 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney dodcet no. 25791.23.02, filed on 
4«6«000. which daimed the benefit of the filing date of U.S. provisional application 
rjo. 60/131.106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney dodcet no. 25791.25. filed on 
7/29M999; (12) U.S. provisional application no. 60/143,039, attorney dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appOcaUon serid no. 
60/162.671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai . 
application no. 60/159.039, attorney dodcet no. 25791.38, fited on 10/12.1999; (15) 
U.S. provisional patent appOcaflon no. 60/159.033. attom^ docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney dodcet no. 25791.39. filed on 11/12/1999. the disdosures of which are 
incorporated herein by refiBrenc)^. 

The sealing members 340 are coupled to the outer surface of ttie upper 
portton 365 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluidiciy seal the interfaoe between the radially 
expanded expandable tubular nnenr^r 335 and the welibore casing 300. In a 
preferred embodbmnt, the apparatus 315 includes a plurality of sealing numbers 
340. In a preferred embodiment, the sealing mernbm 340 surtound and isolate the 
opening 310. 

As Illustrated In FIG. 3a. the apparati^ 315 b preferably positioned wttWn the 
weBbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a prefenred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubular men*er 335 optimally fluidiciy isolates the opening 310. 

As illustrated in FIG. 3b, the exparidable tubular member 335 of the 
apparatus 315 is then anchored to the welibore casing 300 using the anchoring 
device 330. In a preferred en*odiment, the anchoring device 330 is pressurized 
and the expandable element 345 Is extended from the anchoring device 330 and 
radial^ displaces the oorrespondir^g engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the welibore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the welibore casing 300. 

In an alternative embodiment a compressible cement and/or epoxy is then 
Injected into the annular spaoe between the unexpended portion of the tubular 
member 335 and the welibore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular mennber 335. 

As Illustrated in FIG. 3c, the anchorbig device 330 is then deactivated and 
the expansion cone 325 is axiaHy displaced by applying an axial force to the support 
member 320; In a prafen^l embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 346 to radially retract Into the anchoring 
device 330. Altematively, the expandable elements 345 are resillently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
«nbodimentj the axial displacement of the expansion cone 325 radially expands the 
expandaUe tubular men^r 335 Into intimate coritact with the walte of the welibore 
casing 300. 
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As inustrated in FIG. 3d. after the expandable tubular mender 335 has tieen 
radlaity e)(panded by the axial displacement of the expansion oone 335. the 8uf>port 
member 320. expansion cone 325. and the anchoring device 330 are preferably 
rernoved from the expanded exparaiable tubular member 335. 

In a preferred embodiment, the opening 310 in the walibore casing ZOO is 
sealed off this radially expanded tubular mendwr 335. In this trisamr, repairs to 
the weHbore casing 300 are optimally provided, Mxe generally. th# apparatus 315 
is used to repair or fonn wellbore casir^s. pipelines, and staictural supports. 

Referring to FIG. 4. an embodiment of d system 400 for ap{4ying an axial 
force to tte expansion cones 130, 230, and 325 includes a Rftmg device 405, a first 
support meml)er 410, a shock abs6rt>er 415, and a second support memlwr 420, In 
a preferraJ embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expahston of tubular 
members by the expanston cones 130, 230, and 325, to the lifting device 405. In 
this manner, the radial e)^nsk)n of tubular members by the expanston cones 130, 
230 and 325 is provided in an optimally safe manner. 

The Itflmg device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 
nn^mbers within a wellbbre. 

The first support nnember 410 is coupled to the lifting device 405 and the 
shock absortxBr 415. The first support member 410 may comprise any number of 
conventional commercially availably support members such as, for example, coiled 
tubing, a drill string, a wIreDne. braided wire, or a slick line. 

The shock absdrt)er415 is coupled to the first support member 410 and the 
second support member 420. Ijhe shock at>8orber 415 is preferably adapted to 
absorb shock toads transmitted from the second support member 420. The shock 
at^orber 415 may be any number of conventtonal oommerctally availabte shodc 
absort)ers. 

The second support member 420 is coupled to the shock absort>er 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of the expanston cones 130, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device appTies an axial force to one of the expansk>n cones 130, 230 and 325 in 
order to radially expand tubular members. In a prefenred embodiment, upon the 
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completion of the radial expansion prooess, when the expansion cx>nes 130» 230 
and 325, exit the radiaily expanded tubular members, the sudden shock loads 
generated are absorbed, or at teast minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pullhg the expansion cones 
5 ^20; 230 and 325 using the lifting device 405 b provided In an optirraily safe 
manner. 

Referring to FIG. S, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described, in a 
prefenBd embodiment, the system 500 includes an upper ring 505, a sealing 

10 element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the tower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505, the sealing elenient 510, and the lower. ring 515 engage the interior 

15 surface of ttie preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred embodjntent, the upper and lower rings, 505 
and 515, penetrate the interior surfece of the preexisting structure that the 
expandable tubular nrwnbere 140, 240 and 335 are coupjed to In order to optinially 
anchor the tubular members 140, 240 and 335 to the preexisting strudurs. In a 

20 preferred embodiment, the sealing el^nient 51 0 Is compressed into contact with the 
Interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to In order to optimally fluidtdy seal the interface 
between the tubular members 140. 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and lower rings, 505 and 515, extend 

25 from the outer surfiaces of the tubular members 140, 240 and 335 by a distence of 
about 1^ to yi inches. In a preferred embodiment; the upper and lower rings. 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 33$ in cxder to optimally engage the preexisting stnjcture, 

In a preferred embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distence substentially equal 
to the extension of the upper and lower rings, 505 and 515, above the outer 
surteces of the tubular members 140, 240 and 335. In a prefenBd embodiment the 
sealing etenr^ent 510 is fabricated from rubber in order to optimally fluididy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tulHitar membere 140. 240 and 335 include a 
plurality of the ooupUng systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the loMier. intennediate. and upper portions of the 
tubular membere 140. 240. arid 335. 

Referring now to FIG. 6, a preferred onbodbwnt of an ejq^ndable 
member 600 for use In the apparatus 115, 215 and 315 wHI be described. The 
tubular merhber 600 preferably includes a lower portion 605. an mtennedlale portion 
610. and an upper portioi 615. 

The low«r portion 605 is coupled to the intennediate portion 610. in a 
prBferrod embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135. 235, and 330. in a preferred embodiment, the lower portion 
605 further preferably includes one or more sbtted portions 620 for bdlltating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235. and 
330. In this manner, the Jower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135. 235, and 330 into contact with the 
preexisting stnjcture. Furttiennore. in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the pre«dsting stnidure prior to the Initiation of 
the radial expansion process. 

The intennediate portion 610 is coupled to Oie lower portion 605 and the 
upper portion 615. In a prefemed embodiment, the wall thicknesses of the lower and 
intennediate portions. 605 and 610. are less than the waD thickness of the upper 
portton 615 in order to facilitate the radial expanskm of the tubular member 600. In 
a. preferred embodiment, the lower and intennsdiate portions, 605 and 610, are 
preexpanded to mate with the expanstonobne. 

Referring to FIG. 7, a. prtferrwi embodiment of an axpandable tubular 
member 700 for use in the apparatus 115. 215 and 316 will be described, in a 
preferred embodlmeint. the tubularmember 700 minlmbss the shock k»ds created 
upon the completion of the radial expansfon process; In a piefened embodiment, 
the tubular mertiber 700 Includes a lower portion 705, a k)wer transitnnary portion 
710. an intennediate portion 715. an upper transitionary portion 720. an upper 
portton 725. and a seallr^ element 730. 

The lower portion 705 is coupled to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring devicia. 
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The lower traneitipnary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred enr^Kxliment. the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a prefenred 
embodiment, the wall thicknesses of the lower portkm 705 and the lower 
fransitionary portion 710 are less than the waH thicknesses ctf the intermediate 
portion 715, the upper tran8itk:!nary portion 720 and the upper portton 725 in order to 
optimaHy fadlitate the radial e)q)anslon process. 

The intennediate portion 715 is coupled to the l0¥^ translttonary portion 710 . 
and the upper transitionary portion 720. In a prefened embodiment, the outside 
diameter of the intenmediate portton 715 is less than the wall thicknesses of the 
lower portion 705 and the upper portton 725. 

The upper transittonary portbn 720 is coupled to the intenmediate portion 
715 and the upper portton 725. 

The upper portion 725 is coupled to the upper transitfonary portion 720. 

The sealing element 730 is coupled to the outskJe surfeoe of the 
intennediate portion 715. In a prefened embodiment, the outside diameter of the 
sealing element 730 is less than or equal to the outskie diameter of the lower portton 
705 and the upper portton 725 iri order to optimally protect the sealing etement 703 
durtog pteoement of the tutHJlar mmiber 700 within the preexisting stnicture. 

In a preferred embodiment, during the radial expanston of the tubulsir 
member 700 using the apparatus 115, 215 and 315, the preexpanston of the upper 
trar^ittonary portton 720 and the upper portton 725 reduces the shock toads typically 
created during the end portton of the radial expanston process; In this manner, ttie 
radial expanston process is optimally provhied in a safe nnanner. Furthermore, 
because the sealing element 730 is preferably recessed below the surfaces <a the 
tower portton 705 and the upper portton 725, the sealirig element 730 is ofsUmaliy 
protected from damage during the placement of the tut>ular member 700 within the 
preexisting structure. 

Referring to FIG. 8, a prefened enrdKxitoient of an expandabto tubular 
member 800 for use In the apparatus 115. 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805, an intenmediate portton 
810, and an upper portton 815. 

The lower portion 805 is coupled to the intermediate portion 810. In a 
preferred embodbmnt tt)e tower portion 805 is further adapted to mate with the 
expanston cones 130, 230, 325 and the anchoring devk»s 135. 235, and 330. 
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The intermediate portioii 810 is coupled to the lower portion 805 and the 
upper portion 815. l»iapielierredernl>odlinent.thewa«thldcnessesofthelo««rand 
Intennedlate portions. 805 and 810. are less than ttte wall thickness of the upper 
portion 815 in order to facHitate the radial expansion of the tubular meint)er 800. In 
5 a preferred eintM)diment, the lower and intermediate portions. 805 and 810. are 
preexpanded to mate with the expansion cone. 

The upper portion 815 Is coupled to the intennedlate portion 810. In a 
preferred emtwdiment. the upper portion 815 further preferably includes one or 
more slotted portions 820 for fadtrtating the radial expand of the upper portion 
10 815 by the expansion cones 130. 230. and 325. In this manner, the upper portion 
815 of the tubular member 800 Is preferably radiaity expanded by the expansion 
cones 130. 230, and 325 with minimal shock toads when the expansfen cones 130, 
230 and 325 exit the expandable tubutar member 800. 

Referring to RG. 9, a preferred embodiment of a method of applying an axial 
15 force to the expanston cones 130. 230, and 325 will now t>e described. In a 
prefened embodiment, the axial disptaoement of the expanston cones 1 30, 230. and 
325 during the radial expanston process is provided by applying an axial force to the 
expanston cones 130. 230, and 325. In a preferred embodiment, the axial force 
provWed includes the applicatton of a substantially constant axial force for some 
time periods and the applicatton of Increased axial force for other time periods in 
order to optimally feciiitate the radial expanston pnocess by minimizing the effects of 
frictton. In a preferred embodiment, the applicatton of the increased axial force is 
provkJed on a periodte basis in order to optimally provUe a variaMe contact area 
between the expansion cone and the tubular member being expanded. In an 
aHemative embodiment, the applicatton of the increased axial fbroe Is provMed on a 
random basis in order to optimally provMe a variabfe contod area between the 
expanston corie and the tubular member being expanded. In a prefened 
embodiment the duty cyde of the application of constant and increased aaal forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 
tubular members. Ip a preferred embodiment, the ratio of the increased axial force 
to the substantially constant axial fprce ranges from about 1.5 to 1 to about 4 to 1 in 
order to opUmaliy provtoe a variable contact area between the expanston cone and 
the tobular member being expanded, promote more even wear of the.exparislon 
cone, and dean debris from the expanston cone surfece. 
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Referring to FIGS. 10a to lOi. an embodiment of an apparatus and method 
for fbniting a wellt>oriB casing wilt now l>e described. As illustrated in FIG. 10a, a 
weiibore casing 1000 and an open hole welibore section 1005 are pro^dded in a 
subtananean formation lOlb. The welibore casing 1000 and open hole wellbbre 
5 section 1 005 rray be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of welibore casing is formed In 
the open hole welibore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to form or repair weiibore casings, pipelines, or structural 
supports. 

10. The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040. one or more upper sealing members 1045, 
one or more lower seating meml)ers 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

15 surface location. The first support member 1020 ts further coupled to the anchoring 
device 1035. The first support member 1020 is pileferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional oommerdally available slick wire, braided 

20 wire, coiled tubirig, or drillirig stock rnaterial. 

The second support member 1025 is prsferably adapted to be coupled to a 
surftice locatton. The second support member 1025 is further coupled to the 
expansbn cpne 1030. The second support mernber 1025 is preferably adapted to 
pemM the expansion cone .1030 to be axlally displaced relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
conventional commercially available sitok wire, braided wire, coiled tubing, or drilHng 
stock material. 

In an attemative embodiment, the support member 1020 is telescopicatly 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support member. 

The expanston cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is ^ally displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expanston 
35 cone 1030 is provided substantially as disctosed in me or more of the foltowing: (1 ) 
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U.S. uHllty patent application no. 09W54.139i attorney docket ho. 25791.3.02. 
filed on 12^1999. whiid) dalmed the benem of the filing idate of U.S. piDvisional 
patent application no. 6(V111^. atlbrnsy doci(et no. 25791.3, filed on 12^/1998; 
(2) U.S. utility patent application serial ho. 09^510,913. attorney docket no. 
25791.7.02, filed oh 2/23/2000. which claimed the benefit of the filing date of U.S. 
provistonal application no. 60/121.702. filed on 2/25/1999; (3) U.S, utility patent 
appteatton serial no. 09/502,350, attorney docket no; 25791.8.02, filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. piovistonal application . 
no. 60/1 19,611, attorney docket no. 25791.8; (4) U.S. utility patent applteation serial 
no. 09/440,338, attorney docket no. 25791.0.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provistonal appTication no. 60/108,558, attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent a(^icatk>n no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. which dalmed the benefit of 
the filing date of U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utiOty patent applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. whidi claimed the benefit of tiie tiling dates of U.S. provistonal 
appiicatiOT no. 60/121,841. atit^y docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional appiicatictn no. 60/154,047, attomey docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility applicatton no, 09/511,941, attomey docket no. 
25791 .16.02. filed on 2/24/2000. iivh|ch claimed the benefit of the fiUng date of U.S. 
provistonal serial no. 60/121.907. attorney dodcet no. 25791.16, filed on 2/26/1999; 
(9) U.8. utility patent application no. 09/588.946. attomey docket no. 25791.17.02, 
filed on June 7, 2000, which claimed the benefit of the filing dete of U.S. provtetonal 
patent application serial no. 60/137.998, attomey docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.12^ attomey docket no. 
25791.23.02. filed on 4/26/2000. whtoh claimed the benefit of the filing date of U:S. 
prD\nstonal application no. 60/131,106. attorney docket na 25791.23, filed on 
4/26/1999; (11) U.S. provistonal appltoatton no. 60/146,203. attomey docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provisional application no. 60/143,039. 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159.039. attorn^ docket no. 25791.%. fited 
on 10/12.1999; (15) LI.S. provistonal patent appOcation no. 60/159.033, attomey 
docket no. 25791.37. fited on 10/12/1999; and (16) U.S. prox^onal patent 
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application no. 6(V165^8, attorney docket no. 25791.39» filed on 11/12/1999, the 
disdoeures of which are incorporated herein by reference. 

The anchoring device 1035 \s coupled to the first support merrter 1020. 
The anchoring device 1035 |s preferat>ly adapted to be oontrollably coupled to the 
expandabte tubular rnember. 1040 and the open hole wellboiB section 10(^. In this 
manner, the anchoring device 1035 preferably bontroilably anchors the expandable 
tubular member 1040 to the open hole weDbore section 1005 to fadUtate this radi9l 
expmskm of the expandable tubular member 1 040 by the axial displacement of the 
expansion cone 1030. 

in a pruned embodiment, the andioring device 1035 Indudes one or more 
expsmdable elements 1060 that are adapted to controlbbly extend from the body of 
the anchoring device 1035 to engage both the fiexble coupling element 1055 and 
the open hole wellbore section 1005. In a prefened embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

In a prefened embodiment, the anchoring device 1035 further indudes a 
fluid passage 1036 edited to receive a ball plug or other similar vaMng element. - 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be Oontrollably plugged. In a prefened embodiment, 
the anchoring device 1035 is any one of the hydraullcally actuated packers 
pommerdally available frttn Halliburton Entergy Sen/ices or Baker-Hi^tms, nmiiried 
in accordance with the teachings erf the present disdosure. 

In a prefened embodirhent^ the anchoring devices 135, 235, and 330 are 
also nmlifted to Indudes a fluM passage that can be oontrollably plugged in order to 
pennit fluMic materials to be exhausted from the anchoring devices 135. 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expanston cone 1030. The expandabto tubular member 1040 is further preferably 
coupled to the flexible coupling element ^(XS5. 

In a preferred embodirrient, the expandable tubular member 1040 further 
indudes a lower sedkMi 1065, an intenmedlate section 1070, and an upper section 
1075. In a pref^red embodiment, the lower sectton 1065 is coupled to the flexible 
coupling element 1055 in order to provide anchoring at an end portton of the 
expandable tubular number 1040. In a prefened embodiment, the wall thickness of 
the tower and intennediate sections, 1065 and 1070, are fess than the wall thickness 
of the upper sectton 1075 in order to optimally couple the radially expanded poiMon 
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of the expandable tubular menriber 1040 to the wellbore casing 1000 and the open 
hole \Mellbore section 1005. 

In a prefened endMdiment. the expandable tubular member 1040 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utUity 
5 patent application serial no. 09«54,13&, attorney docket no. 25791.3.02, tiled on 
12/3/1999. iwhich claimed the benefit of the fiOng date of U..S. provisional patent 
application no. 80/1 1 1,293, attorney dodwt ho. 25791.3, filed on 1»7/1998; (2) U.S. 
utility patent applipation serial no. 09/510.913, attorn^ docket no. 25791.7.0^ filed 
on 2/23/2000. which claimed the benefit of the filing data of U.S. provisional 
10 application no. 60/121,702, filed on 2^5/1999; (3) U.S. utility patent applicatkm 
serial no. Q9/502,350, attorney docket no. 25791.8.02, filed on 2/10QOOO. which 
claimed the benefit of the filing date of U.S. provisional applioatkih no. 80/119.611. 
attorney docl^et no. 25791.8; (4) U.S. utility patent appfication serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
15 the filing date of U.S. provisfonal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appllcatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U:S. prdvistonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
20 plication no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the ben^ of the filing dates of U.S. provistonal applteation no. 
60/121.841. attorney docket na 25791.12. filed on 2/28/1999 and U.S. provi$k)nai 
appik»tk)n no. 60/154.0i47, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511.941, attorney docket no. 25791.16.02, filed on 
25 2/24/2000, vvhh^ claimed the benefit of the filing date of U.S.proviskmal serial TO^ 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. ufiiity patent 
applicatkNi np. 09/588.946. attorney docket no: 25791.17.02. filed on June 7. 2000. 
which ddmed the benefit of the filing date of US. provisnnal patent applteation 
serial no. 60/137.998. attorney docket no. 25791:17, filed on 6/7/1999; (10) U.S. 
utiBty patent applicatten no. 09/559,122, attorney dlxket no. 25791.23.02, fited on 
4/26/2000. which claimed the benefit of the filing date of U.S. provlstonal appllcatton 
no. 60/131.106. attorney docket no. 25791.23. IBed on 4/26/1999; (11) U.s! 
provisional applteation no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provislonal patent appllcatton sertel no. 
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60/162,671, attorney docket no; 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appScation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent appllcatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) provistonat patent applicatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disddsures of which are 
incorporated herein by rdPerenoe. 

In a preferred embodiment the expandal>le tubular member 1040 is further 
provkled In accordance with the teachings of embodirhents of expandatile tubular 
members described above and Illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to ttie outer surface of ftm 
upper portion 1075 of ttie expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidicly seal ttie interface 
between ttie radially expanded expandable tubular member 1040 and ttie welibore 
casing 1000. In a prefen^d embodiment, ttie apparatus 1015 Includes a pluralify of 
un)er sealing members 1045. 

The bwer sealing members 1050 are coupled to the outer surface of ttie 
upper portton 1075 of ttie expandable tubular member 1040. The fower sealing 
mer7rii>ers 1050 ars preferably adapted t6 engage and fluididy seal ttie interface 
between ttie radially expanded expandable tubular rnember 1040 and ttie open 
welibore section 1005. In a preferred embodiment, ttie apparatus 1015 includes a 
plurality of lower sealing members 1050. 

The ftexible teupling element 1055 is coupled to the lower portton 1065 erf 
ttie expandable tubular member 1040. The flexiUe coupling element 1055 is 
preferably adapted to radially expanded by ttie anchoring deviqe 1035 Into 
engagement wittiin ttie wails of ttie open hole wellbora section 1005. In ttiis 
manner, ttie lower portk)n 1065 of ttie expandable tufaviar member 1040 is coupled 
to ttie walls of ttie open hole wellboref sectton 1005. In a pr^erred embodiment, ttie 
flexible coupling element 1055 is a slotti3d tubular member. In a preferred 
embodiment, ttie flexible coupling element 1055 includes one or more hook 
elements for engaging ttie walls of ttie open hole welibore section 1005. 

As illustrated in FIG. 10a. ttie apparatus 1015 Is preferably positioned witti 
ttie expandatto tubular member 1040 positioned in overiapping relation with a 
portton of the welibore casing 1000. In ttiis manner, ttie radially expanded tubular 
menter 1040 is raupied to ttie lower portion of ttie welibore casing 1000. In a 
prsfmed embodiment, the upper sealing memt>ers 1045 are positioned In opposing 
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relation to the loM^r portion of the wellbore casbng 1000 and the lower sealing 
meml)ers 1050 are positioned In opposing, relation to ttie walls of the open hote 
wellbore section 1005. In this manner, the interfece between the radially expanded 
tubular member 1040 and the wellbpre casing 1000 and open hole wellbore section 
5 1005 is optimally fluidicly sealed; * 

As illus^ted in R6. 10b. in a prefwrred embodiimnt, a quantity of a non- 
hardenable fluidic material Is then injected into and then out of the ^>parahjs 1015. 
In a preferred embodiment, the non-hardenabie material Is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenabie fluidic 

10 rriaterial may be any number of conventiormi oommerdally available fluidic materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c. in a preferred embodiment, a quantity erf a 
hardenaUe fluidic sealing mat^al is then injected into and put of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealfr^g material is 

15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
preferred erftf)odlment, the hardmable fluidic sealing material is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 100^. The hardenable fluidic sealing material may be any 
number of conventlonai commerdalty available materials such as. for example. 

20 oerrant, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
elenmit is provided aroiAid the radially expanded tubular merrter 1040. 

As Illustrated iri FIG. lOd. in a preferred embodiment, another quantity of a 
non-hardenable fliiUlc material is then injected into and out of the apparatus 1015^ 
In a prefened ernbodiment, a ball plug or dart 1080, or other similar fluid passage 

25 bioddng device, is placed into the nonrhardenable fluid nruiterial. In a preferred 
embodiment, the ball pl^g 1080 then seats in and seals off the valveable fluid 
pKsage 1065. In thte manner, this anchoring device 1035 Is then pressurized to 
anchor the tubular nrtember 1040 to the open hole wellbore section 1005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a . 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. lOe. in a prefened embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressuri:^ and the 
expandable elen^t 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contect 
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with the walls of the open hole wellbore section 1005. In this nnanner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support nnember 1025. In a prsfened 
embodvnent, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1 040 into inUnriate contact with the walls of the open 
hole wellbore section 1005. 

In an altemative embodiment, as illustrated in FIG. lOg, the axial 
displaoement of the expansion cone 1030 is enhanced by injecting a pressurize 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expanston cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated in FIGS. lOh and lOt, after the expandable tubularmember 
1040 has been radially expanded by the axial displacement of the expanston cone 
1030. the first support member 1020 arid the anchoring device 1035 are preferably 
rsmoved from e)q[>andabie tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then llfUng the first support member 1020 and anchoring device 
1035 from the wellbore casing KMX) and the open hole wellbore section 1005; 

In a prefenred mitxxilment. the resulting new sectton of wellbore casing 
includes the radially expanded tid)ul8r member 1040 and the outer annular layer (tf 
the cured fluidic sealing nr«terial. In this manner, a new section of wellbore casing 
opUrnaily provided. More generally, the apparatus .1015 Is used to ftxih and/or 
repah- wellbore casings, pipelines, and sthjctural supports. 

Refening to FIGS. 11a to 11 g, an alternative embodiment of an apparatus 
and method for coupiihg^n expandable tubular member to a preexisting strudure 
will now be described. Referring to Rg. 11a, a wellbore casing 1100 is positioned 
within a subtenanean formattoh 1105. The wellbore casing ilOO may be positioned 
in any orientation from the verticai direction to the horizontal direction. The wellbore 
casing 1100 further Includes one or more openings 1110 that niay have been the 
result of unintentional damage to the wellbpre casing 1100, or due to a prior 
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perfmticxi or fracturir^ operation performed upon the surrounding sut)terranean 
fbnnation 1 105. As will t)e recognized by persons having onjinary sIdR in the art, the 
opening 1110 can adyersely affect the sul)sequent operatic and use of the 
welltxm casing 1100 unjess they are sealed off. 

In a prefened enrtt)odlment, an apparatus 1115 is utilized to seal off the 
opmings 1110 in the weilkipre casing 1100. More generally, the apparatus 1115 is 
prrferably utHized to form or repair weiltxxe casings, pipelines, or stmctural 
supports. 

The apparatus 1115 preferal)ly Includes a first support rnenr)t>er 1120, a 
second support mentber 1125. an expansion cone 1130. an anchoring device 1135, 
arKl expandable tubular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135, The first support nr)ember 1120 is preferably adapted to convey 
pressurized fluldic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1 135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
convnerdally available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surface tocatton. the second support member 1125 is further coupled to the 
expanston cone 1130. The second support menr)ber 1125 is preferably adapted to 
pemnlt the e)q)ansion cone 1130 to be axiaily displaced relative to the first support 
member 1120. The second support mOTd)er 1125 may, for example, be 
conventtonal oommerdaly available slick wire, braided wire, coiled tubing, or driUing 
stock material. . / 

In a preferred embodiment the first support member 1120 is coupled to a 
surface location by a slip joint and/or sliding steeve apparatus that is concentrically 
coupled to the second support member 1 1 25. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expanskjn cOne 1130 is preferably adapted to radially expand the expandable 
tubular meniber 1 140 when the expanston cone 1 130 is axiaily displaced relative to 
the expandable tubular member 1140. In a prefenned embodiment, the expansion 
cone 1 130 is provided substantially as disclosed in one or more of the foltowing: (1) 
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U.S. utUity patent application serial no. 09/454.139. attorney docket na 25791.3.02. 
ffled on 12/3/1999. wtiich dstimed the twnefit of the filing date of U.S. provisional 
patent application no. 60/111.293. attorney docket na 25791.3. filed on 12/7/1998; 
(2) U.S. utHily patent appiteation serial no. ra/510.91 3, attorney docket no. 
25791.7.02i fited cn 2/23/20(K)i wMc^t dairiied the l)mefit of the filing date of U;S. 
proviskmal applicatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
applicatkNi . serial no. 09^2,350. attorney docket no. 25791.8.02. fBed on 
2/10^000, which claimed the benefit of the filing date of U.S. provlstonal applicatkm 
no. 60/119,611, attorney docket rio. 25791.8; (4) U.S. utility patent application serial 
no. 09/440,338. attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed 
tiie bemfH of the filing date of U.S. provistonal application no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent appHcation no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, 
attorney docket no. 25791.11.02, filed 6n 3/10/2000, which claimed ttie beneTA of 
the filing date of U.S. prtjvlslonal application no. 60/124,042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attorn^ docket no. 25791.12.02. filed 
• on 2^4/2000. which claimed ttie t>enefit of the filHig dates of U.S. provisk>nal 
appHcatton no. 60/121.841. attorney docket ho. 25791.12. filed on 2/^1999 and 
U.S, provisional appHcation no. 60/154.047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utility appiicaHdn no. 09/511,941. attorney docket no. 
25791.16.02, filed on 2i!24/2000. which ielalmed ttie t)enefit of ttw filing date of U.S. 
provisional sertet no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) US. utility patent application no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed ttte bene/fHt of ttie fiUng date of U.S. provlstonal 
patent appltoation serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent appltoation no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000. whteh claimed ttte benefit of ttw filing date of U.S. 
provisional application no. 60/131,106, attomey docket no. 25791.23. fitod on 
4/26/1999; (11) U.S. provlstonal application no. 60/146,203. attomey docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provlsfonal appltoation no. 60/143,039, 
attomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent 
application serial no. 60/162,671, attomey docket no; 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applfcation no. 60/159,039, attorney docket no. 25791,36, filed 
on 10/12.1999; (15) U.S. provisional patent application no: 60/159,033, attomey 
docket no. 25791.37. fHed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 6(^165^8. attorney docket no. 25791.39. filed on 11/12/1999. the 
disclosures of wtiich are inoorporaled ttOrein liy referems. 

The anchortog device 1135 is coupled to the first support member llio. 
The anchoring device 1135 is preferat)!/ adapted to Im controllably coupled to the 
. e)(pandat>le tubular member 1 140 and the vwlibore casing 1100. In this manner, the 
aichoring device 1135 preferably controllably anchors the expanjdaUe tubulCH^ 
member 1140 to the weHbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the anchoring device 1135 includes on© «■ more 
expandable elements 1 150 that are adapted to controllably extend from the body of 
the anchorii^ device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodirront, the expandable elements 
1150 are actuated using fluidlcpre^ure. In a preferred embodiment, the anchoring 
device 1135 is any one of the hydraulicaHy actuated packers contmercially available 
fnm HaBburton Energy Services or 3aker-Hughes modified in acconJance with the 
teachings of the present disclosure. 

The expendable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 Is further preferably 
adapted to be removably coupled to the expandable elements 1150 of the anchoring 
device 1135. In a preferred embodiment, the expandable tubular member 1140 
Includes one or more anchoring windows 1155 for pennitting the «(pandable 
elements 1150 of the anchoring device 1135 taengage the wieHbore casing 1100 
and the expandable tubular member 1140. 

In a preferred embodiment, the expandable tubular member 1140 further 
includes a tomr sectton 1160. an intemnediate pedSon 1165, and an upper section 
1170. In a preferred embodiment, the k>wer section 1160 rests upon and is 
supported by the expansion cone 1130. In a preferred embodiment, the 
intemnediate section 11 65. includes the anchoring windows 1155 in order to provide 
anchoring at an intermediate portion of the expandable tubular member 1 140. 

In a preferred Embodiment, the expandable tiibular member 1140 Is further 
provided substentially as disclosed In one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454,139. attorney docket no. 25791.3.02. fited on 
12/3/1099. whteh claimed the benefit of the filing date of U.S. pnvisk)nal patent 
appOcatnn no. 60/111.293, attorn^ docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utnty patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
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on 2/23/2000, which claimed Vha benefit of the filing date of U.S. provisional 
application no. 60/121.702. fUed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorra^ dodwt no. 25791.8.02. filed on 2/10/2000. which 
daimed the t)enefit of the filing date of U.S. provisional applica^on no. 60/119,611. 
5 attorney dodtet no. 25791.8; (4) U.S. utHHy patent appKcation serial no; 09/440^338, 
attorney dodtet no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provi^onal appdcation no. 60/108,558. attorney docket ro. 
2S79^.9, filed on 11/16.1998; (5) U.S. provteional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisbnal applicatibn no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applkxitkm no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attorney docket ho. 25791.12. filed on 2/26/1999 and U.S. provistonal 

15 applteation no. 60/154.047. attorney docket no. 25791.29. filed cn 9/16/1 S^; (6) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. fOed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisnnal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applcatfon no; 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 

20 which daimed the benefit of the filing date of U.S. provisional patent appitoatim 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applkation no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000. whteh daimed the benefit of the filing date of U.S. provistonal applk»tion 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203, attomey docket na 25791.25. filed on 
7/29/1999: (12) U.S. provistonal appiicaUon no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoation serial no. 
60/162,671. attomey docket nb. 25791.27. filed on 11/1/1999; (14) U.S. provistorial 
application no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S.~ provistonal patent application no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. tine disctosures of whteh are 
incoiiporated herein by reference. 

the sealing members 1145 are coupled to the outer surface of tite 

35 expand^te tadjular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment the apparatus 1115 includes a pturafity of sealing members 1145. In a 
preferred embodiment, the sealing rnembers 1 145 surrouhd arid Isolate the opening 
1110. 

As Illustrated In FIG. 11a, the apparatus 1115 Is preferably positioned within 
the wellbore casing 1100 with the expartdable tubular member 1140 positioned in 
opposinig relation to the opening 1110. In a preferred endxxliment, the apparatus 
1115 includes a plurality of seaiir^ nrtembers 1145 that are positioned above and 
below the opening 1110. In this manner, the radtel expansion of the expandable 
tubular member 1 1 40 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. lib, the apparatus 1115 is then anchored to the 
weilbore cs^ing 1 100 using the anchoring device 1 135. In a preferred embodiment, 
the anchoring device 1135 is pressurized arid the. expandable element 1150 is 
extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 in the expandable tubular member 1 140 into intimate contect with the 
weilbore casing 1100. In this manrier, the ffitermediate secUpn 1165 of the 
expmdable tubular member 1 140 is removably coupled to the weilbore casing 1 1 00. 

In an alternative embodiment a oompressibte cement and/cx' epoxy is then 
injected into at least a portion of the annular space between the unexpanded portion 
of the tubular member 1140 and the weilbore casing 1100. The compressible 
dement and/or epoxy is then pennltted to at teast partially cure prior to the Initiation, 
of the radial expanston process. In this manner, an annular stmctural support and 
fluidic seal is provided around the tubular rrtember 1 140. 

As illustrated in FIG. lie, in a prefened embodiment the expansim oone 
1130 is then axially displaced by applying an. a)oal force to the second support 
member 1125. In a preferred embodiment the axial displacement of the expansion 
cone 1130 radially expands the lovrer section 1160 of the expandable tubular 
member 1140 into intimate contect with the walls of the wellbbre or the weilbore 
casing 1100. 

As illustrated in FIG. lid. in a preferred embodiment the axial displacement 
of the expansion cone 1130 is stopped once, the expansion oone 1130 oontecte the 
lower portion of the anchoring device 1 135. 
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As illustrated in FIG. 11e, in a preferred emixxflment the anchoring device 
1135 is then decoupled from the weilbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 1 1f, in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed, in a preferred embodiment the 
anchoring device 1135 is also axial displaced. In this manner, the tomr section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a preferred embodiment, the lower section 1 160 of the expandable . 
tubular member 1 140 includes one or more outer rings or oVhet coupling members 

10 to facilitate the self-anchoring of the tomr section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100^ 

As illustrated in FIGS. 11g, after the expandable tubular menti>er 1140 has 
been completely radially expanded by the axial dispiacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 

15 tubular nrterrdDer 1140. In this nnanner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside dianrteter of the radially expanded tubular member 1140 is substantially 
constant 

20 Referring to FIGS. 12a to 12d, an alternative enribodiment of an apparatus 

and method for coupling an expandable tubular member to a praexisting structure 
wiB now be described. Referring to Rg. 12a, a wellbore casing 1200 Is positioned 
within a subterranean fcmnation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direcUon to the horizontal direction. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of uninteritional damage to the wellbore casing 1200, or due to a prior 
peribration or fracturing operation performed upon the sunrounding subterranean 
formation 1205. As will be recognized by persons having ordinary skill in the art the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 12(K) unless they are sealed off. 

In a preferred embodiment an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. Mem generally, the apparatus 1215 is 
preferably utilized to fbrnn or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220. an 
expandabto expansfon cone 1225, an expandable tubidar member 1235, and one or 
more sealing members 1240. . V 

The support member 1220 is preferEd>ly adapted to be coupled to a surface 
location; The support member 1220 b further coupled to the expandable expansion 
cone 1225. The support mendier 320 is prefeiably adapted to convey pressurized 
fluidic materials and/or electiteal current and/br communication sigrals from a 
suifeoe location to the expandable expantiori cone. The support member 1220 
may, for example, be conventional ocmnnercialy available slick wiris, braided wire, 
ooiled tubing, or drilling stock material. 

The expandable expanston cone 1225 is coupled to the support member 
1220. The expandable expansion cone 12^ is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expanston cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 
expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 Is controiiabty Fadialjy expanded. The expandable expanskNi 
cone 1225 may be any numt)«- of conventional commercialiy available radially 
expandable expanston cones, in a preferred embodiment, the expandable 
expanston cone 1225 Is provided sut»tantially as disctosed in U.S. Patent No. 
5.348.095, the disctaisure of whteh is incorpbra^ herein by reference. 

in a prafened embodiment, the expanston cone 1225 Is fiirther provided 
substantially as disctoeed in one or more of the following: (1) U.S. utility patent 
appltoatton serial no. 09M54.139. attorney docket no. 25791.3.02. fitod on 
12/3/1099. which claimed the benefit cf the filing date of U.iS. provi^onal patent 
appDcatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appltoatton serial no. 09/510.913. attorney docket no. 25791.7.02, fltod 
on 2/23/2000. which dairned the benefit of the filing dale of U.S. provistonai 
appPcatton no. 60/121.702, filed on 2/25/1999; (3)^U.S. utility patent appRcatton 
serial no. 09^2.350, attorney docket no. 25791.8.02, fited on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provistonai application no. 60/119.611. 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 1 1/15/1 999^ which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonai patent application no. 60/183.546, 
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filed on 2^18/2000; (6) U.S. utility pateint application no. 09/523.460. attorney docket 
no. 25791.11.02. fDed on 3/10/2000. which dalmed the t)eneflt of the fDIng dale of 
U.S. pravtelonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application ho. 091^12,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimcid the tienefit of the filing dates iof U.S. pnMtokmal application no. 
60/121,841,. attorney docket na 25791.12. filed on 2/26/1999 and U.S. pfovislonal 
appOcatkm no. 60/154,047. attorney docket ho. 25791:29. filed on 9/16/19M; (8) 
U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed the ttenefit of the filing date of U.S. provistonal serial no. 
^121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appficafon no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh dalnied the ben^ of the filing date of U.S. provisionai patent application 
serial no. 60/137,998, attorn^ docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appltcatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional applicatian 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appiicatton no. 60/146,203. attorney docket no. 25701.25. filed on 
7/29/1999; (12) U.S. (NOvlsbnai iqsplkatton no. 60/143.039. attorney docket no. 
2579126, fUed on 7/9/1999; (13) U.S. provistonal patent appiteatibn serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. ptxwislonal 
appiicatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatipn no. 60/159,033, attorney doctet no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlsk)nal patent appOcatkm na 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whteh ars 
Incorporated herein by reference. 

The expandable tubular member 1235 removably coupled to the 
expanston cone 1225. In a prefenned emtxidiment, the expandable tubulv member 
1235 IndudM one or more eiigagdment d^ces 1250 that are adapted to couple 
wHh and penetrate the wellbore casing 1200. in this manner, the expandabte 
tubular member 1235 is optimally coupled to the weObore casing 1200. In a 
preferred embodiment, the engagement devices 1250 Include teeth for biting bitp 
the sLVface of the wellbore casing 1200. 

In a prefened embodiment, the expandable tubular member 1235 further 
includes a kmef section 1255. an Intermediate section 1260. and an upper section 
1265. In a preferred, embodiment, the tower sectkm 1255 includes the engagement ■ 
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devtoes 1250 In oixler to pnyyide anchoring at an end portioh of the expandable 
tubular mernber 1235. In a prefierTed embodiment, the wall thiekness.of the lower 
and Intennediate sectens. 1255 arid 1260, are less than.the wall thickhess of the 
upper section 1265 in order to optimally fadlHato the radial expansion of the lower 
and lnterme(fiate sections, 1255 and 1260, of tte expandable tubularmember 1235. 
In an altematfve embotfirnent. the lower sedlon 1255 of th9 expandable tubular 
member 1235 is slotted in oider to optimally fadlltato the radial expimsion of the 
lower section 1255 of the exparaiable tubular inember 1235 usbtg the expandable 
expansion cone 1225. 

In a prefBriBd embodiment, the expendable tubular member 1235 is furlher 
provided substantially as disctosed In one or more of the fotowlng: (1) U.S. utiHty 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. *whi<* daiiined the berwfit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. whtoh claimed the benefit of the filing date of U.S. provisicmal 
appiicatton.no. 60/121.702. filed on 2/25/1999; (3) U.S. utHlty patent application 
serial no. (^^2.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlstonal appllcatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appllcatton serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. vvMch claimed the benefit of 
the fiHng date of U.S. provlstonal appltoatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1098; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appDcattoh no. 09/523.460. attorney docket 
ho. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional appflcatton no. 60/124,042. filed on 3/1 1/1999; (7) U.S. uUilty patent 
application no. 09/512,8^. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whteh daivned the benefit of the filing dates of U.S. provistonal appOcatton no. 
60/121.841. attorney docket no. 25701.12. fited on 2/26/1999 and U.S. provlstonal 
appllcatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U S. utility appHcation no. 09/511,941, attorney docket no. 25791.16.02. fried on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisfonal serial no. 
60/121,907. attorney docket no. 25791.16, fOed on 2/26/1999; (9) U.S. utility patent 
application no. 09^688,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed the benefit of the filing date of U.S. provistonal patent application 
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serial no. 60/137,998, attom^ docket na 25791.17^ filed on 6/7/19%; (10) U.S. 
utility patent appBcatipn no. 09/559.122. sittonney dodwt no. 25791.23.02. ffied on 
4/2S/2000, which claimed the benefit of the flilng date oru.S. provTsional application 
no. 60/131.106. attorney dpcket no. 25791.23. filed on 4/26/1999; (11) U.S. 
previsionel application no. 60/146.203. attorney dodcet no. 25791.25, fUed on 
7/29/1999; (12) U.S. provisional application na 60/143.039. attorney dodtet rio. 
25791.28. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/19M; (14) U.S. provisional 
««)plicatlon no. 60/159.039. attorn^ docket no. "25791 .36. filed 6n 10/12.1999; (15) 
U.S. pipvistonal patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. prov|slonai patent applteation no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disckxsims of which are 
Incorporated herein by reference. 

The sealing iTiernt>ef5 1240 are preferatriy coupled to ttie outer surface of ttte 
upper portion 1265 of ttie expandable tubular nrtember 1235. The sealing nmmbers 
1240 are preferably adapted to engage and fluididy seal ttie interface between Vne 
radially expanded expandable tubular member 1235 and ttie weilbore casing 1200, 
In a preferred mibodlment. ttte apparatus 1215 indudes a plurality of sealing 
members 1240, Iri a preferred embodiment, ttw sealing members 1240 surround 
and isolate the opening 1210. 

As iilustratBd in FIG. 12a. the apparatus 1215 is preferably positioned wHhin 
the weilbore casing 1200 wtth the expandable tubular memtwr 1235 positkmed in 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
1215 indudes a plurality of sealing members 1240 ttiat are posifioned above and 
below the opening 1210. in this manner, the radial expanskm of the expandable 
tubular member 1235 optimally fluMtely isolates thi» openlrqi 1210. 

As illustrated in FIG. 12t), the expandable tubular member 1235 of ttte 
apparatus 1215 Is then anchored to the weUbore casing 1200 by expanding ttie 
expandable expansion cone 1225 into contact witti ttie tower section 1255 of the 
expandable tubular nnanber 1235. In a preferred embodiment, ttie tower section 
1255 of ttie expandable tubular member 1235 is radially expanded Into intimate 
contact witti ttie weilbore casing 1200. in a preferred embodiment, ttie eng^ement 
devices 1250 are ttiereby coupled to, and at least partially penetrate into, ttie 
weilbore casing 1200. In ttils manner, ttie lower section 1255 of ttie expandable 
tubular member 1235 is optimally coupled to ttie weilbore casing 1200. 
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In an alternative embodiment a compressible cement and/or epox^ is then 
Injected into tlie annular space between Oie unexpended portion of the tubular 
member 1235 and the weDbore casing 12Q0. The compressibie cement and/or 
epoxy may then be permitted to at least partiaiiy cure prior to the initbtion of the 
radial expansion process, in this rnanner, an annular structural support and fluldic 
seal is provided around the tubular member 1235. 

As illusbated in FIG. 12c the expandable expansion cone 1225 Is then 
axiaity displaced by applying an axial force to the support mend>er 1220. in a 
preferred embodiment, the axial displacement of the expansion cone 1225 radially 
expands the expandable tubular member 1235 into intimate contact with the walls of 
the weilbbre casing 1200. 

As illustrated In FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 is 
seated off by the radially expanded tubulaf member 1235. In this nr^nner. r^irs to 
the wellbore casing 1200 are optimally pro^mled. More generally, the apparatus 
1215 is used to repair or fom wellbore casings, pipelines, and structural supports. 

Refem'ng to FIGS. 13a to 13d, an alternative emt)odiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnjcture 
will now be described. Referring to Fig. 13a. a wellbore casing 1300 is positioned 
withtn a subterranean fonrnation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal directton. The wellbore 
casing 1300 further Includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior 
perforation or fracturing operatioh perfbnned upon the sunounding subterranean * 
fbnmation 1305. As wfll be recognized by persons having ordinary sidii in the art the 
(q>enings 1310 can adversely affect the subsequent operation and use of the 
wellbore casing 1300 unless ttey are sealed off. 

In a preferred embodiment, an apparatus 1315 Is utilized to seal off the 
openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 Is 
preferably uUlized to form or repair wellbore casings, pipelines, or structural 
supporte. 

The apparatus 1315 preferably includes a support member 1320, ah 
expansion cone 1325, an expandable tulHJiar member 1335, a heater 1340. and one 
or more sealing members 1345. 
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The support member 1320 is preferably adapted to be ooupled to a surface 
location. The support member 1320 is further coupled to the expansion cme 1325. 
The support member 1320 is preferably SKlapted to convey pressurized fluidic 
materials and/or electrical cunrent and/or communication signals from a surfeice 
5 iocalion to the expansion cone 1325 and heater 1340. The suppbrtmember 1320 
may. for example^ be conventionial oommercialty available slick wire, tmided wire, . 
a»led tid>ing, en* drilling stock material. 

The expar^ion cone 1325 is coupled to the support member 1320. The 
expanston cone 1325 is preferably adapted to radially expand the expandable 

10 tubular number 1335 when the expansion cone'1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expanskm cones. 

In a preferred embodimerit, the expansion cone 1325 is further provided 
substantially as disclosed in orie or more of the following: (1) U.S. utiBty patent 

15 appHcatton serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit oT the filing date of U.S. provistonal patent 
application no. 60/1 11,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiiity patent appHcatton serid no. 09/510,013, attorney docket no. 25791.7.02, filed 
on 2^23/2000, which dalmec) the benefit of the filing date of U.S. provisional 

20 appiteatton no. 60/121.702, filed on 2^25/1999; (3) U.S. utility patent application 
serial no. 09^502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whtoh 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09^440.338. 
attorney docket no. 25701.9.02. filed on 11/15/1999, whtoh claimed the benefit of 

25 the filing date of U.S. provisional applicatton no. 60/108.558, attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/180000; (6) U.S..utHity patent appncation no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 appllcatkjn no. 09/512,895, attomey docket no. 25791.1Z02. filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.1^.02, filed on 

35 2/24/20(K). whtoh claimed the benefit of the filing date of U.S. provistonal serial no. 
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6(V121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) utility patent 
application no. 09/586,946. attonney docket no. 25791 .17.02. fUed on June 7. 2000. 
which dalmed the benm of the filing diate of U.S. provisk>nal patent applicatton -n 
serial no. 60/137.998, attorney docket no. 25791.17, fDed on 6^/1999; (10) U.S. 

5 iftOity patent applicatton no. 09/559^122. attorney docket no. 25791.23;02, filed on ^ 
4/26G000. whteh claimed the t)enefit of the filing date of U.S. provistonal application 
no. 60/131,108. attorn^ docket Yk>. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attorney docket ho. 25791:25, filed on 
7^/1999; (12) U.S. pn3visional application no. 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 2579127, filed on 1 1/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039, attorney docket rx). 25791.36, filed on 10/12.1999; (15) . H 

U.S. provisional patent appKcation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

15 attorney dock^ no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expandable tubular niemt)er 1335 is reniovabty coupled to the 
expanskxi cone 1325. In a prefened embodiment, ttie expandable tajbular rhember -7 
1335 includes one or more en^jsgement devices 1350 ttiat are adapted to couple 

20 with and penetrate ttie wellbore casing 1300. In ttils manner, the expandable ^ 
tubular member 1335 is optimally coupled to the wellb<m casing 1300. In a 
preferred embodiment ttte engagement devices 1350 include teetti for biting into ^ 
ttie surface of the weiibore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 furttier ^ 

25 includes a tower secHon 1355, an Intenmediate section 1360. and an upper section 
1365. In a preferred embodiment, the towinr sectton 1355 Includes ttie engagement 
devices 1350 In order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred eml>odinwnt. the wall thickness of ttie tower 
and intenrnediate sections. 1355 and 1360, are less ttian ttie wall thickness of the 1 

30 upper section 1365 in order to optimally facilitate the radial expansion of the tower 

and intemiediate sections, 1 355 and 1 360. of the expandabte tubular member 1335. "7 

In a preferred OTibodiment, the lower section 1355 of the expandable tubular 
memt>er 1335 includes one or more shape memory metal inserts 1370. In a 
preferred embodiment, ttie inserts 1370 are adapted to radially expand the k>wer 

35 section 1355 of the expandable tubular member 1335 into Intimate conted wtth ttie -1 
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weSbore casing 1300. when heated by the heater 1340. The shape memoiy metal 
inserts 1370 may be fabricated, from any number of conventional oommerdaily 
availabte sheve memoiy alloys siich as. for example, NiTi or NiTiNOL usbig 
conventional ffomting processes such as, for exampte. those described in U.iS. 
5 Patent Nos. 5.312,152. 5,344,508. Qnd 5.718;531, the disclosures of which' are 
incorporated herein by rsference. In tMs manner, the shape memoiy metal Inserts 
1370 preferal^ ratfiaOy expand the lower section 1355 of the expandabte tubular 
member 1335 wtien the Interts 1370 are heated to a temperature above their 
trarisfbrmation temperature using the heater 1340. In a prefened embodiment, the 

1 0 transformation temperature of the inserts 1 370 ranges from about 250» F to 450» F. 
In a prefened embodiment, the material oorhppsition of the lower section 1355 of the 
expandable tubular member 1335 is furt^r selected to maximize the radial 
expansion of the lower secticm 1355 during the transformation process. 

In a preferred emtxxliment. the inserts 1370 are positioned within one or 

15 more conesponding recesses 1375 provided in the bwer section 1355 of the 
expandable tubular member 1335. Aitemaflvely. the iriserts 1370 are completely, 
oonteined withbi the lower sedion 13^ of the expandabte tubular member 1 335. 

In a preferred embodbnent, the expandabte tubuter membor 1335 is further 
provided substentially as disclosed in one or more of the fcrilowing: (1) U.S. utility 

20 patent application serial rp. 09^54.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. previsionai patent 
application no. 60/1 11.293. attorney docket no. 25791.d. fited on 12/7/1998; (2) U.S. 
utt% patent applteation serial no. 09/510^913. attom^ docket no. 25791.7l02. fited 
on 2/23/2000. vvhtoh daimed the benefit of the filing date of U.S. provistenal 

25 applicatton na 60/121.702. filed on 2/25/1999; (3) U.S. utHlty patent appHcatkm 
sertel no. 09/502.350. attorney docket no. 25791.8.02. fited on 2/10/2000, virhich 
ctaimed the benefit of the ffllng date of U.S. pibviskmal application no. 60/119.611. 
attorney docket no. 25791 .8; (4) U.S. utility patent appllcatkm sertel no. 09/440.338, 
attorney docket no. 25791.9.02. fited on 11/15/1999. whfch dalnrwd the benefit Of 

30 the filing date of U.S. provistonal applicatten no. 60/108,558, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provlstonal patent application ho. 60/183.546. 
fited on 2/18/2000; (6) U.S. utility patent applteatipn no. 09^23.460. attorney docket 
no. 25791.11.02, fited on ^10/2CK)0. which claimed the benefit of the filing date of 
U.S. provisioniBl application no. 60/124.042. filed on 3/11/1999; (7) U.S; Utility patent 

35 application no. 09^12.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
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which claimed the benefit of the fiiing dales of U.S. provi^bnai appTication no. 
60/121,841. attorney docket na 25791.12. filed on 2/26/1990 and U.S. provisional 
applcation no. 60/154.047. attorney dodrat no. 25791.29, filed on 9/16/1999; (8) 
U.S. irtHity application no. 09/51 1,941/ attorney docket no. 25791.16.02. filed on 
5 2/24/2000, wMch daimed the t)enefit of the fifing date of U.S. provisional serial no. 
60/121.007, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which daimed the tieneflt of the filing date of U.S. provislonal patent appDcation 
serial no. 60/137.998. attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent applicatkm no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the t)enefit of the fiiing date of U.S. provistonaj appiteaticAi 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney dodcet no. 

15 25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatk>n serial no. 
60/162;671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appiicatkm no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provi8k>nai patent appUcation no. 60/159,033. attorney docket m>. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

20 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. . 

The heater 1340 is coupled to the support menrdier 1320. The heater 1340 
is prefwabiy adapted to ooiitrollabiy generate a tocalized heat source for elevating 
the temperature of the inserts 1370. in a prefened embodiment, the heater 1340 

125 indudes a conventional therinostat bontrbi in order to cor^ the operating 
temperature. The heater 1340 is prBferaUy cohtroOed by a surface oontrd device in 
a conventkmal manner. 

The sealing rnembers 1345 are preferably coupled to the outer surface of the 
upper portton 1365 of the expandable tubular member 1335. The sealing rrwmbers 

30 1 345 are preferably adapted to engage and fluididy seal the Interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a prefen«d embodiment, the apparatuis 1315 indudes a plurality of sealing 
members 1345. In a prefened embodiment, the ^iing memliers 1345 surround 
and isolate the opening 1310. 
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As iilustFated in FIG. 13a, the apparatus 1315 is prs1ierat>ly positioned within 
the weilbore casir^ 1300 with the expandable tutiular member 1335 positioned in 
opposing relation to the openirig 1310. In a preferred embodbrant, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expansim of the expancteible 
tubular men4>er 1335 optimatly fluidicty isolates the opening 1310. 

As illustrated In FIG. 13b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the wettbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the weilbon^ casing 1300. In a 
prefen^ embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partiaHy penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally oou^ to the 
wellbwe casing 1300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
nrtember 1335 and the vyellbore casirig 1300. The compressible cement and/or 
epoxy may then be permitted, to at least partially cure prior to the initiation of the 
rsdial expansion process. In this manner, an annular structuFai support and fiuidib 
seal is provided around the tubular member 1335. 

As illustrated in FIG. 1 3c the e)4>ansion cone 1325 is then axiaDy displaced 
by applying an axial force to ttie support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the mpahdable 
tubular member 1335 into ihtimato contact with the walls of the wellbore casing 
1300, 

As illustrated in FIG. 13d, In a preferred embodiment, after the expandable 
tubular merTd>er 1335 has been complete radially expanded by the axial 
displacement of the expansion cone 1335. the opening 1310 in the wellbore casing 
1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 14e to 14g, an altematiye embodiment of an apparahjs 
and method for coupling ari expandable tubular member to a preexisting structure 

63' 



will now be described. Referring to Fig. 14a. a weilbore casing 1400 is positioned n 
within a subterranean fonnation 1405. The weilbore ca^ng 1400 may be positioned 
in any orientation from the vertical direction to Thewellbwe 
casing 1400 further includes one or more openings 1410 that may have been the 
5. result of unintentional damage to the weilbore casing 1400, or due to a prior ^ 
perforation or fracturing operation perfiomriisd upon the surrounding sutMerranean 
fonmation 1405. As will be recognized by persons having ordinary skDi in the art, the ^ 
openings 1410 can adverse affect the subsequent operation and use of ttie 
welibore casing 1400 unless they are sealed off. 
10 In a prefeniKi embodiment, an apparatus 1415 Is utilized to seal off the 

openings 1410 in the weilbore casing 1400. More generally, the apparatus 1415 Is 
preferably utilized to fonn or repair weilbore casings, pipelines, or stmcturai 1 
supports. 

The apparatus 1415 preferably includes a first support merrier 1420, a "1 

15 second support member 1425, a coupling 1430, an expandabte tubular member . 

1435, an expansion cone 1440, a third support member 1445. and a packer 1450. H 

The first support member 1420 s preferat>ly adapted to be coupled to a 
surfece k)cation. The support member 1420 is further coupled to the expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 

20 pressurized fluidic materials and/or electrical cunent and/or communication signals -i 
ftam a surtaoe tocation to the expanskm cone; 1440 and the packer Thefirst 
support member 1420 may, for example, be conventional commercially available 
sihdc wire. braMed wire, colled tubirig, or drilling stock n^ 

The second support rhember 142S is preferably adapted to be coupled to a ^ 

25 surface k)catton. The si4>port member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluMte 
materials and/or electrical current and/or communicatton signals from a surface 
tocation to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially ayailable slick wire, braided wire, cdled tubing, or H 

30 drilling slock material. 

I The coupling 1430 is coupled to the second support member 1425. The "1 

coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The Coupling 1430 may be any number of conventiwial 
commerdatly available passive or actively controlled coupling devices such as, for 
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exanple. packers or slips. Iri a preferrBd embodiment, the coupling 1430 is a 
. ntechanlcai sop. 

The expandable tubular member 1435 i$ removably coupled to the coupling 
1430. In a prefened embodiment, ttte expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple vyith and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular nwmber 1435 is 
optimally coupled to the wellbpre casing 1400. In a prefened embodiment, the 
engagement devices include teeth for bHing into the surface of this welibore casing . 
1400. in a prefened embodiment, the expandable tubular member 1435 further 

10 includes one or nrtore sealing members on the outside surfooe of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expamlable tubular member 1435 and Ihe welibore casing 140o! 

In a preferred embodiment, the expandable tubular memtier 1435 is further 
provided substanUaUy as disdos^d in one or more of the fbllowing: (1) U.S. utility 

15 patent apiMlcatidn serial no. 08/454,138, attorney docket no.. 25781.3.02, filed on 
12/3/1888.. wMch claimed the benefit of the filing date of U.S. provisional patent 
applkartton na 60/111.283. attorney docket no. 25781.3, filed on 12/7/1888; (2) U.S. 
utWty patent appDcatton serial no. 08/510,813. attorney docket no. 25781.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 

20 appHcatton no. 60/121,702. filed on 2/25/1888; (3) U.S. utility patent apfMication 
serial no. 08/502.350.. attorney dodtet no. 25781.8.Q2. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskxial applicatton no. 60/1 1 8.61 1 . 
atiom(^ docket no. 25791.8; (4) U.S. utility patent applicatk>n serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisktnal appiicatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000^ which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/1 24.042. filed on 3/1 1/1 999; (7) U.S. utility patent 

30 application no. 09/512.895. attomey docket no. 25791.12.02. fBed on 2/24/2000. 
whteh daimed the benefit of the filing dates of U.S- provistonal appltoatton no. 
60/121.841. attomey docket no. 2579M2. filed on 2/26/1899 and U.S. provisional, 
eppficatton no. 60/154.047. attomey docket no. 25791.28. filed on 8/16/1888; (8) 
U.S. utility appHcation no. 09/511.941. attomey docket no. 25781.16.02. filed on 

35 2/24/2000. which claimed the benefit of the fOtog date of U.S. provisional serial no. 
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60/121,907. attorney docket no. 25791.16, filed on 2^1999; (9) U.S. uWity patent 
appHcatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
wtiteh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999: (10) U.S. 
utility patent appUcatkm no. 09/559.122, attorrwy docket no. 25791.23.02, filed on 
4/26/2000. which claimed the t>ehefit of the filing date of U.S. provistonal applteatkm 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
jprovisional applicatkm no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. providonal appBcatton no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatibn serial no. 
60/162.671, attorney docket no. 25791.27, filed oil 11/1/1999; (14) U.S. provisional 
appOeaUon no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskMial patent appHcatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the dtectoeures of which are 
bicorporated herein by lefeienoe. 

The expanskm cone 1440 is coupled tp this fird support member 1420 and 
the third support member 1445. The expanskm oone 1440 is preferably adapted to 
radially expand ttie expandable tubular nrwnd)er 1435 when the ex^anston cone 
1440 Is axiaiiy displaced relative to the expandable tubular men^r 1435. 

In a preferred embodunent, the expansion cone 1440 is provkled 
substantially as disctosed in one or more of the following: (1) U.S. utiOty patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02,. filed on 
12/3/1999. which dainred the benefit of the filing date of U:S. prov^tonat patent 
appBcation no. 60/11 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed ttte benefit of the filing date of U.S. provisional 
appHcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utiUty patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed wi 2/10/2000. whid^ 
dabned the benefit of ttie filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U^S. proviskmal application no. 60/108,558, attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provi^kxtal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiRty patent appiteation no. 09/523,460, attomey docket 
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no. 25791.11.02. filed prt 3/100000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodwt no. 25791.12.02, filed on. 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney dodcet no. 25791.12, filed oh 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uttHty application no. 09/511.941. atUKney dodtet no. 25791.16.02. filed on 
2/24/20(K), which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applkation no. 09/588,946, attorney docket no. 25791.17.02, filed on Jime 7, 2000, 
vAtidh claimed the benefit of the filing date of U.S. prpvisimal patent applicatk>n 
serial no. 60/137,998. attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utiilty patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which dsrimed the benefit of the filing date of U.S. provisional applicafion 
no. 60/131,106, attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisiohal application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U,S. provisional patent appllcatioh serial no. 
60/162.671, attorney dodcet no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appOcatton no. 60/159.039, aitlomey docket no. 25791.36, fited on 10/12.1999; (15) 
U.S. provtekMwil patent applicatten no. 60/159.033, attorney docket no. 25791.37, 
flted on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The third supportmember 1445 is preferably coupled to the expansion cone 
1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fiuUic materials and/or electrical current and/or oommunteat|on 
signals from a surface location to the packer 1450. The third supportmember 1445 
may, for example, be conventional commerdaily avaiteble sBck wire, l^ded wire, 
coiled tul^g, or drilling stock material. 

The packer 1450 is cpiq^led to the third support member 1445. The packer 
1450 is further prefsFably adapted- to contrdtebly coupled to the wellbore casing 
1400. The packer 1450 may be any iiumber of oonveiittonal commerdaily avaitebte 
packer devtoes. In an alternative embodiment a bladder, slipped cage assembly or 
hydraulic slips may be substituted for the padcer 1450. 
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As illustrated in FIG. 14a. the apparatus 1415 is preferat>ly positioned within 
the wellbore casing 1400 with the bdOom of the exparKlabie tubular member 1435 
and the top of the expansion cone 1440 positioned pro)dmate the operdng 1410. 

As illustrated in FiG. 14b. in a prefened efTd)odiment. the packer 1450 is 
5 then anchored to the wellbore casing 1400. In this manner, the expansion oone 
1440 is maintained in a substantiany stationary position. 

As illustrated in FIG. 14c in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a . 
preferred embodlnr^ent, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impads the expansion cone 1440 and is radially expandisd 
Into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the weHbore casing 1400 in order to optimally couple the end 
of the expandabte tubular nriember 1435 to the weiibore casing 14^^ 

15. In an aitematiye errdxxliment, a compressible cement and/or epoxy is ttien 

injected Mo the annular space between the unexpended portion of the tubular 
merriber 1435 and the WBlit>ore casing 1400. The compressible oernent and/or 
epoxy is then perrrrit^ to at leabt partially cure prior to the initiation of the radial 
expanston process. In this marmer, an annular stitictural support and fluidic seal is . 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e. in a preferred embodiment, the packer 1450 is 
decoupled fiiom the wellbore casirq 1400. 

As iUustrated In FIG. 14f, in a preferred embodiment, the expansion cone . 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expanston cone 
1440 radially expands the expandatto tubular rnember 1435 into intimate contact 
with the walls ofthe wellbore casing 1400. In a preferred embodiment prior to the 
initiation of the axiat displacen^nt of the expanston cdne 1440. the coupling 1430 Is ' 
decoupled from the expandable tubular member 1430. 

30 As illustrated In FIG. 14g, in a preferred embodiment, after the expandable 

tubular member 1435 has been oompletely radially expanded by the axial 
displaoement of the expanskm cone 1440, the opening 1410 in the wellbore casing 
1400 is SMied off by the radially expanded tobular nnen^ In thte manner, 
repairs to the wellbore casing 1400 are optimally pridvided. More generally, the 
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cq^paratus 1415 is used to repair or form wellbore casings* pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
5 described. Refening to Fig. 15a, a wellbore casing 1500 is positioried wItNn a 
sublenranean fonnation 1505. The wellbore casing 1500 may be positioned in any 
orientation froni the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation performed upon the surrourKiing subterranean fonnation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adver^ly affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is. utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generadly. the appariatus 1515 is . 
preferably utilind to form or repair wellbore casings, pipelines, or structuiral 
supports. 

The apparatus 1515 preferably includes a support member 1520. an 
expandable tubular nfiember 1525, an expansion cone 1530, a coupling 1535, a 

20 resilient anchor 1540. and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support mend)er 1520 is further coupled to the exipanslon cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
nriaterials and/or electrical current and/or communication signals from a surface 

25 location to the resilient anchor 1 540. The support member 1 520 may. for example, 
be conventtonal commercially available slick wire, braided wire, coiled tobing, or 
drilling stock nuiterial. 

The expandable tobular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodbnent, the expandable tubular memt)er 

30 1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 Is opUmally coupled to . the wellbore cabling 1500. In a preferred 
embodiment, the engagement devtoes include teeth for biting into the surface of the 
wellbore casing 1500. In a preferred embodiment, the expandable tobular member 

35 1525 further includes one or more sealing members 1545 on the outside sijvfeoe of 



the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1525 and the weiibore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550, an intemiediate section 1555, and an upper section 1560. In a 
preferred embodiment, the wail thicknesses of the lower and intemiediate sections. 
1550 anid 1555, are less than tt» wall thickness of the upper sedkm 1560 in order 
to optimally fadHtate the radial expansion of the expandable tubular member 1525. 
In a preferred embodiment, the seating members 1545 are provided on the outskle 
surface of the upper section 1560 of the expandable tubular member 1525. In a 
preferred embodintent. the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tut>ular member 1525 in order to pptimally anchor the 
expandable tubular member 1 525 to the.wellbore casing 1 500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
prpvMed substantially as disclosed in one or more of the Iblkiwing: (1) U.S. utility 
patent application serial no. 09/454^139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which ddimed the benefflt of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.8. 
vmtjf patent application serial no. 09/510,913. attorney docket no. 2S791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appHcatton no. 60/121 .7(^ iRIed on 2/25/1999; (3) U.S. utility patent appUcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. pravistohal applicatioh no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicaUon. serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application rio. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. jwvislonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit (rf the filing date of 
U.S. provisional applteation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
^plication no. 09/512.895. attorney dod(et no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applteation no. 
60/121.841. attorney docket no. 25791.12. filed on 2^1999 and U.S. provisnnai 
appllcatkMi no. 60/154.047, attem^ docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attojney docket no. 25791.16.02. ifiled on 
2/24/2000. which daimed the blenefit of the fifing date of U.S. provisk)nal serial no. 
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60/121.907, attorney dock^ no. 25791.16, fiied on 2^6/1999; (9) U.S. utIDty patent 
appHcation no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
wtik:h dainned the benefit of the filing- date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 26791.17, filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559.122, attorney docket no. 25791 .23.(». filed on 
4/26/2O0O, which claimed the t>enefit of the fiGng date of U.S. provisional applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appllcatton no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S; provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent applicatiorf serai no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,()39, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent applteatkm no, 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U S. proviskmal patent appikatkm no. 60/165.228, 
attorney dctcket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by refsrenoe. 

The expanskm cone 1S30 is coupled to the support member 1520 and the 
ooi4>l]ng 1535. The expansion cone 1530 preferably adapted to radially expand 
the expandable tubular member 1525 when the expanston cone 1530 is axially 
dteplaced relative to the expandable tubular member 1525. The expanston bone 
1530 may tie any number of oonventkmal commercially available expansion cones. 

in a preferred embodiment, the, expanskjn cone 1530 is provided 
substantially as disclosed in one or mora of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the bmefit of the filing date of U.S. provisional patent 
applteatton no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
appUcatlpn no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney dodtet no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the fiUng date of U.S. provistonal applicatton no. 60/119.611, 
attorn^ docket no. 25791 .8; (4) U.S. utility patent appOcation s^l no. 08/440.338. 
attorney dockrt no. 25791.9.02. filed on 11/15/1999. whtoh davned the benefit of 
the ffling date of U.S. proviskmal application no. 60/108.558. attorney docket no. 
25791.9. fited on 1 1/16.1998; (5) U.S. provistonal patent appBcatton no. 60/183,546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 08/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, wliich claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. ubiity patent 
appBcatlon no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
wtdch daimed the benefit of the filing dates of U.S. provisional applicatkm no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/5t1,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed tlie benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 20<K), 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no, 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whkclv claimed the benefit of the filing date of U.S. provisiohal apfriication 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
prbviskMial applteatioh no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent application seriaj no. 
60/162,671, attorney docket ho. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.030, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applkation no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,226, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whteh are 
incorporated herein t>y reference. 

The coupling 1535 is , preferably coupled to the support member 1520. the 
expansk)n cone 1530 and the resilient anchor 1540. The coupllr^ 1535 is 
preferably adapted to convey pressurized fluWte nuiterials and/or electrical current 
and/br communication signals from a surfece tocation to the resilient anchor 1535. 
The coupling 1535 may. for example, bie conventional commercially available slick 
wire. braWed wire, coiled tOAng. or drilBng stock material. In a prefened 
embodiment, the coupling i535 Is decoupled ftom the resilient anchor 1540 upon 
Initiating the axial (fisplacement of the expahskm oohe 1530. 

The resiibnt anchor 1540 Is preferably ooui^ to the tower section 1550 of 
the e)q>andable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is furttm- preferably adaptml to be oontroiiabty coupled to the wellbore casing 
1500. 

Referring to R6S. 16a and 16b, in a preferred embodiment the resilient 
anchor 1540 Includes one or more coiled resilierit mend>ers 1600 and corresponding 
5 releasable coupling devices 1605. Iri a preferred embodiment the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b. in a 
preferred embodiment when the coupling device 1605 is released, the coiled 

10 resitieht member 1600 at least partially uncoils In the outward radial direction. In a 
prefened embodiment, at least a portion of the coiled member 16(K) Is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore .casing 1500. 

15 The colled member 1600 may be ^bricated fnxn any nuirAer of 

oonvehQonal commercially available resilient materials. In a preferred embodiment , 
the ocriled member 1600 Is fabricated from a resilient material such as, for exampte, 
spring steel. In a prefened entailment the celled member 1600 is fatvicaled from 
memory metals in order to optimally provide control of shapes and stresses. 

20 In a preferred embodiment the releasable coupling device 1605 maintains 

the cdled member 1600 Is a coiled position until the device 1605 Is released. The 
releasable coupling device 1605 may be ariy number of conventional comnrtercially 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positbned in any desired orientation. In a 

25 preferred embodiment the resilient anchor 1540 is positioned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 after releasbig the resilient 
anchor 1540. 

In an alternate errdixxiinrient as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular rnember 1700, one or more resilient anchoring 
30 members 1705, one or rnore conesponding rigid attachments 1710, and GOB more 
corresponding releasable attachments 1715. In a prefenred entbodiment the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the borresponding rigid end releasable attachments, 1710 and 1715. In a 
preferred embodiment when the corresponding releasable attachment 1715 is 
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released, ttw corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 170^^ 

As illustrated in FIG. 17a. one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 Is removably attached to the outside surface of the tubular member 
1700 by a corresponding releasable attachment 1715. As illustrated In FIG. 17b, in 
a preferred embodiment, releasing the releasable attachment 1715 permits the 
resilient energy stored In . the resilient anchoring member 1705 to be released 
thereby causing the resilient anchoring member 1705 to swing radially outward frbin 
the tutwlar member 17(X). 

Iho tubular member 1700 may be fabricated from any number of 
ponventfonai materids. . 

The resilient anchoring members 1705 may be fEd)ricated from any number 
of resilient materials. In a prefienBd embodimant, the resilient anchoring members 
1705 are febricaied from memory metal In order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional commerdaiiy avaOaUe materials. In a preferred embodiment, the rigid 
attachments 1710 are fabricated fifom 4140 steel In order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercfaliy available devices such as. for example, explosive bolte. 

In another altematlye embodiment, as illustrated In FIGS. 18a and 18b, ttie 
resiTient anchor 1540 includes a tubular member 1800. one or more anchoring 
devices 1805. one or more resilient ntembers 1810. and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resUient 
members 1810 are maintained In a compressed elastic position by the release 
devices 1815. As illustrated In'FIG. 18b. in a preferred embodiment when the 
retease devices 1815 are removed, the anchoring devices 1805 and resilient 
nwrnbers 1810 are permltted to expand outwartly In the radial direction. 

The tubular member 1800 prelisrably Includes one or more openings 1820 
for oonteining the retease devices l6l5 and for permitting the anchoring devices 
1805. to pass through. The tubutor member 1800 rhay be fabricated from any 
number of conventional oommerdaily availabte materials. In a preferred 
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embodiment, the tubular member 1800 is febricated from 4140 steel in order to 
optimally provide high strmgth. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as\ for example. 
tufVgsten carbide, machine tool steel, or hard faced steel In a preferred 
embodiment, the anchoring devices 1805 are febricated from machine tool steel in 
cfder to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are ooupkfd to the inside surface of the tobular 
member 1800. The resilfdnt members 1810 are preferably adapted to apply a radial 
force upon the corresimiding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1605. ttie resilient 
membere 1810 are preferably adapted to force the anchoring devices at least 
partially through the coriBSpondIng openings 1820 Into contact wMh, to at least 
partially penetrate, the wellbore casing 1500. 

The r^se devices 1815 are positioned within and cbupled to the openings 
1820 In the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tobular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commerdaliy available 
release devices. In a preferred embodirhent, the release devices 1815 are pressure 
activated in order to optirrmlly provide ease of operation. . 

As DIustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 posittoned in 
opposing relaition to the opening 1510. 

As illustrated In FIG. 15b. In ia preferred enribodiment. the resilient ar^^hor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1 500. Iri a prefmed embodiment, the resilient anchor 1 540 is anchored by a 
control and/or electridal power signal transmitted from a surface location. 

In an alternative embodiment, a conq>re[Ssibte oement and/or epoxy Is then 
injected into, the annular space tietwebri the unexpended portion of the tubular 
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member 1525 and the welibore casing 1500. The oompressibie cement and/or 
epoxy is then pemnitted to at ieast partially cure prior to the initiation of the radiat 
expansion process. In this manner, an annular structural support and.fluidic seal b 
provided around the tuttular n^imber 1525. 

As illustrated in FIG. 15c, in a prefenBd embiodiment, the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a prefenned enibodiment, the axial displacement of tt>e expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the wails of the wellbore casing 1500. 

As illustrated in FIG. 15d, in a preferred embodiment, after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displacement of the expand cone 1530. the opening 1510 in the welibore casing 
1500 is sealed off by the radiaHy expanded tubular member 1525. In this roanrwr, 
repairs b> the welibore casing 1500 are optimally provided. More generally, the 
apparatus 1515 Is used to repair or fonn welibore casings, pipeHnes. and structural 
supports. 

Referring to FIGS. 19a. 19b and igct an alternative embodiment of an 
expandable tubular memt)er 1900 for use in the apparatus 1515 will now be 
described, in a preferred embodiment, the racpandable tubular m&rrbet ^900 
includes a tubular body 1905. one or rnore resilient panels 1910/ one or nwre 
corresponding engagement mwm)ers 1915. and a release member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to mpand In the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1^ is anchored to a preexisting structure such as, for 
example, a welibore casing, an open hole welibore section, a pipeline, or a structufal 
support 

The tubular member 1905 is coupled to the resilient panels 1910. Tt>e 
tubular member 1905 nwy be any number of conventional cornmercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
is an expandable casing in order to optonally provide high strength. 

The resHient panels 1910 are coupled to the tubular member 1905. The 
resfflent panels 1910 are furflwr reieasably coupled ta the release mwnber 1920. 
The resirienft panels 1910 are preferat)ly adapted to house the expansion cone 
1530. The rteUient panels 1910 are prefsraibly adapted to extend to the position 
1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are oqupted to the tubuiar member 1905 by 
welding in order to optimally provide h^h strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially avalteble resilient 
materials. In a prefened embodiment, the resilient panels 1910 are fabricated from 
sprmg steel In order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to eonesporwling resilient 
panels. The engagenrient memb^^ 1915 are preferably adapted to engage, and at 
least partially penetrate, the weilbore casing 1500, or other preexisting stmcture. 

The release member 1920 is releasably coupled to the resilient panels 1910. 
The release member 1920 is preferably adapted to controllabiy release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1810 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are oommunicatdd to and/or from 
the release menter 1920. The release member 1920 may be any number of 
conventional cqmmercially aviailable release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and rmthod for oouplihg an expandable tubular menr^ to a preexistir^ structure 
win now be described. Refening to Rg. 20a, a weilbore casing 2000 is positioned 
within a subterranean formation 2005. The wellbpre casing 2000 may be positioned 
in any orientation from the vertical direction to the hoizontal direction. The weilbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the weilbore casing 2000, or due to a prior 
perforation or fracturing operatidn performed upon the surrounding subterranean 
fonnation 2005. As will be recognized by persons having ordinary skill in the art. the 
opmings 2010 can adversely affect the subsequent operation and use of the 
weilbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the weilbore oasing 2000. More generally, the apparatus 2015 is 
preferably utlli2ed to fbmn of repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansfon cone 2030, a coupBng 2035, a 
resiltent anchor 2040, «^ one or rmre seals 2045. 



The support member 2020 Is preferably adapted to be coupled to a surface 
location. The support member 2020 Is furthw coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/or omvnunicatlon signals from a surface 
location to the anchor 2040. The support member 2020 may» for example, be 
conventional commercially available slick wire, braided wire, coOed tubing, or drilling 
stock material. 

: The expandable tubular mmiber 2025 is removably coupled to the 
expanston cone 2030. In a preferred embodiment, the expandable tubular member 
2025 includes one or ame en^gement devices that are adapted to couple with arid 
penetrate tte weHbore casing 2000. In thte manner, the expandable tubular 
member 2025 is optimally coupled to ttm wellbore casing 2000. In a prBferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 2000! In a prefaned embodlrhent, the expandable tubular member 
2025 ftirther includes one or more sealing rnembers 2045 on the out^e surface of 
the expandabte tubular member 2025 in order to optimally seal the Interface 
between the expandabte tubuter member 2025 and the wellbore casing 2000. 

In a prefanned embodiment, the expandable tubular member 2025 includes a 
bwer sectten 2050, an Intennedtete section 2065, and an upper section 2060. In a 
prefened embodiment, the wail thicknesses of the kywer and intermediate sedtehs, 
2050 and 2055. are tess than the wall thickness of the tipper sectkm 2060 in order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a prafenred embodiment, the sealing members 2045 are pn^vided on the outekte 
surface of the upper section 2060 of the expandable, tubular member 2025. . In a 
prefened embodiment, the resilient anchor 2040 is coupled to the kwer sectton 
2050 of the expandabte tubular men^r 2025 in order to optimally anchor the 
expandabte tubuter member 2025 to the wellbore casing 2000. 

In a preferred embodiment, the expandabte tubuter member 2025 is further 
provided substehtially as disclosed in one or more of the foltowing: (1) U.S. utility 
patent application serial no. (8/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistenal patent 
appitoatton no. 60/111,293, attorney docket no, 25791.3, filed on 12/7/1998; (2) U.S. 
utiBty patent applteatten serial no. 09/510,913. attorney docket no. 25791.7.02, fited 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appllratton no. 60/121.702, fited on 2C5/1999; (3) U.S. utility patent appKcatton 
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serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. vytiich 
claimed the t>OTefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utHity patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the l>enefit of 
5 the filing data of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed ori 11/16.1998; (5) U.S. provisional patent applicatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no; 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/1 0/2(X)0, which claimed the t>ei»fit of the filing date of 
U.S. provisional appDcatton no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

10 applkalton no. 08/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional appHcatton no. 
60/1^1,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatkm no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility, applicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 

IS 2/24/2000. whtoh claimed the lienefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utili^ patent 
applicalkm no. 09/588,946, atloihey docket no. 25791.17.02. fited on June 7. 2000. 
whkii daimed the benefit of the filing date of U.S. provisiohai patertf appltartton 
serial no. 60/137.998, attorney docket no. 25791.17, filfd on 6/7/1998; (10) U.S. 

20 utiOty patent appficatkm no. 08/559,122. attorney docket no. 25781.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonat appficatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional ai^licatipn no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskNiai application no. 60/143.039,- attorney docket no. 

25 25791.26. filed on 7/9/1999; (13) U.S. proviskMiai patent applteatton serial no. 
60/162,671 i attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provtetonal 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. pioviskmal patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. pro\ristonal patent application ho. 60/165.228. 

30 attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whteh are 
incorporated herein by r^erence. 

The expanston cone 2030 is prsferabiy coupled to the support member 2020 
and the boupiing 2035. The expanston cone 2030 b pr^ierably adapted to radially 
expand the expandabte tubular member 2025 when the expanston cone 2030 is 

35 axialiy displaced relative to the expandabte tubular member 2025. 
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In a preferred embocfiment. the expansion cone . 2030 is prevlded 
substantiaily as disclosed in one or more of the folipwing: (1) U.S. utility patent 
application serial no. 09/454.139, attorney dodtet no. 25791.3.02. filed on 
12/3/1999. whid) claimed the tienefK of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appUcation serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the t>enefit of tine filing date of U.S. pn»^ional 
appUcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02. filed on 2/10/2000. whfch 
claimed the benein of the fKng date of U.S. provisional appticatton no. 60/119.61 1. 
attomey docket no. 25791.8; (4) U.S. utility patent appBcation serial no. 09/440.338. 
attomey docket nib. 25791.9.02, filed on 11/15/1999. which claimed the t>enefit of 
the fillr^ date of. U.S. provisional applkatkm no. 60/108.558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. irii% patent applteaflon no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. yvhteh claimed the twnefit of the filing date of 
U.S. provistonal applteation no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appBcatton no. 09/512^895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.8. prcM^stonal appHcaticm no. 
60/121,841. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatkm no. 60/154,047. attomey docket no. 257&1 .29. filed on 9/16/1999; (8) 
U.S. utility appiicatton no. 09/511.941, attorney docket no. 257«1. 16.02. filed on 
2/24/2000, whk^ daimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appGcation no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the tonefit of the filing date of U.S. provisional patent appDcatkm 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonat appflcation 
no. 60/131.106. attomey docket no. 25791.23. filed on 4«6/l999; (11) U.S. 
provisk>nal applteafion no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applteatkm no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1699; (13) U.S. proviskmai patent appHcafion serial no. 
60/162.671, attorney docket no! 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attomey docket Ho. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165^28, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The coupling 2035 Is preferably coupled to the support member 2020, the 
expansion cone 2030, and the anchor 2040. The coupling 2035 \s preferably 
adapted to convey pressuroed fluidic materials and/or electrical current and/or 
communteatlon signate from a surface locatton to the anchor 2035. The coupling 
2035 may, tor example, be conventional corrnnerclaHy available slick wire, braided 
wire, coiled tubing, or drilUng stock materiai. In a prefened embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon mitiating the axial 
dteptacement of the expanskm cone 2030. 

The anchor 2040 is preferably coupled to the lower sectton 2050 of the 
expandable tubular member 2025 and the OHipling 2035. The anchor 2040 is 
further preferably adapted to be controilably coupled to the welibore casing 2000. 

Referring to FIGS. 21d and 21b. In a preferred embodiment, the anchor 2040 
includes a housing 2100. one or more spikes 2105. and one or more omesponding 
actuators 2110. In a preferred embodiment, the eptkes 2105 are outwardly 
extended by the oonrasponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated ^ displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidk: material onto the spikes 2105. 

The housing 2100 is coupled to the tower sedton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035. in a prefenred ernbodlment, the 
housing 2100 Is adapted to convey electrical, commuriication. and/or hydraulic 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupted to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial directton to engage, and at least partially penetrate, the 
wellbore casing 2000. or other preesdsting strucftore such as, for example, the 
wellbore. Each of the, spikes 2105 fiirther preferebly include a concave upwardly 
facing surface 2115. In a preferred embodiment, the placement of a quantity of 
fluklic matertel such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000, or other preexisting strudue such as. for . 
example, the welibore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly avwiy from the houshg 2100 to 
engage the welit)ore casing 2000. or other preexisting structwa such as, for 
example, the weiitx>re: 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the conesponding spikes 2105 sufficient to pivot the con«sponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of oonventtonal oommerctalty available ac^tors such as, for example, a 
spring, an electric or hydraufc motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimaity provide 
ease a operation. In an altefnadve 'embodiment, the actuators 2110 »e omitted 
and the spikes are pivotaily coupled to the housing 2100. 

Referring to RQS. 22a. 22b. arid 22c in an alternative embodiment, the 
anchor 2040 includes the housing 2100. one or more petal baskets 2205. and one 
or more corresponding actuators 2110. In iei preferrBd embodiment, the petal 
baskets 2205 are outwardly Mdended by the corresponding actuators 2110. In an 
aitemative embodiment, the petal baskets .2205 are outwardly actuated by' 
displacing the apparatus 2015 upwardly. In another aHemathra embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluidie rinaterial 
onto the . petel baskets 2205. 

The housing 2100 is coupled to the tower -section 2050 of the expandable 
tubular n^ember 2025, the petel baskets 2205. and the actuators 21 1 0. 

The petel baskets 2205 are preferabty movabiy coupled to the housing 21 00 
and the corresponding actuators 2110. Tho petal baskete 2205 are preferably 
adapted to pivot relative to the housing 2100. The petel baskete 2205 are further 
prefwably adapted to extend outwardly in a radial direction to engage, and at toast 
partiaily penetrate, the welibore casing 2000, Or other preexisting stnictMre. As 
iHustrated iii HO. 22c, each of the petel baskete 2205 further preferably include a 
concave upwardly facing surface 2215. in a preferred embodiment, the ptecement 
of a quantify of fluMic material such as, for exampte, a barlte plug or a flex plug, onto 
the surfaces 2215 causes the petal baskete 2205 to pivot outwardly away from the 
housbig 21(K) to engage the welibore casing 2000, or other preexistang stnicture. 
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Alternatively, the weight of the fluidtc materials placed onto the petal I)a8kets 2205 is 
sufRdent to anchor the expandable tubuteir m^iiber 2025. Altemativeiy, the upward 
dispbcement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the welibore casing 2000, or other 
5 preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away fran the housing 2100. In 

10 an alternative emtxxliment the actuators 2110 are omitted and the petel baskets 
are ph/otaRy coupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 ir^dudes one or more spikes 
2105 and one or more petel baskets 2205. 

As illustrated in FIG.* 20a, the apparatus 2015 is preferably positioned within 

15 the- welibore casing 2000 with the ex^ndabte tubular member 2025 posittoned in 
opposing retetton to the opening 2010. 

As illMstrated in FIG. 20b, In a prefened embodiment, the anchor 2040 is 
then anchoiBd to the welibore casing 2000. In this manner, the lower sectton 2050 
of the expandable tubular member 2025 is anchored to the wellbdre casing 2000 or 

20 the welibore casing. In a preferred embodiment, the artchor 2040 is anchored by a 
control anditor electrteal power signal transmitted from a surface k^cattoh to the 
actuators 211 0 of the. anchor 2040. In an altemative embodiment, the anchor 2040 
Is anchored to the welibore casing 2000 by upwardly d»placing the apparatus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the welibore casing 

25 2000 by placing a quantity of a fluldic material such, for exampte, a t>arite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative milxxliment, the anchc^ 2040 is omitted, and the apparatus 2015 is 
anchored by piadng a quantity of a inuidte material such, for exampte, a barite plug 
or a flex plug, onto at least the lower and/or the intermediate sections, 2050 and 

30 2055, of the expandabte tubular member 2025. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
irjected into ,the ahnuter space betyifeen the unexpended portton of the tubular 
member 2025 and the welibore casing 2000.. The conripressibte cement and/or 
epoxy is tten permitted to at least partially cure prior to the inltiatibn of the radial 
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expansion process. In this manner, an annular structural support and fiuidic seal is 
provided around the tubular m6mt)er 2025. 

As illustrated in FIG, 20c, in a preferred emtxxllment, the expansion cone 
2030 is then axially displace by applying an axial force to the support member 
2020. In a preferred embodinrtent, the axial displacement of the expar^sion cone 
2030 radially expands the expandable tubular member 202S into intimate contact 
with the waHs of the wellbore casing 2000. 

As illustFated in FIG. 20d, in a preferred embodiment, after the expandable 
tubular nnember 2025 has been completely radially expand^ by the axial 
displacement of the expansion conis 2030, the opening 2010 in the weBbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparaitus 2015 is usjSd to repair or forni weHbore casings, pipelines, and structural 
supports. 

Referrin£| to FIGS. 23a to 23e, an attemative embodiment of an apparatus . 
and method for coupling an expandable tubidar member to a preexisting structure 
wnt now be described. Referring to Fig. 23a, a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean fbmnation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned in any orientation from the vertical direction to the horizontal direction. 

In a preferred embodlnnent, an apparatus 23^ is utilized to torn a new 
section of wellbore casing within the open hole wellbore section 2305, More 
generally, the apparatus 2320 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325. an 
expandable tubular member 2330, an expansion cone 2335, one or more upper 
seeing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support nrkember 2325 may, for example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular mend>er 2330. is rmiovably coupled to the 
expanston cone 2335. In a prtf erred embodlnrient, the expandable tubular member 
2025 further includes pne or more upper and tower sealing members, 2340 and 
2345, on the outskle surface of the expandable tubular member 2330 In order to 
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optiinaHy seal the interface iMtween the expandable tubular memt)er 2330 and the 
weiB>ore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodimerit the expandable tubular member 2025 further 
includes a lower section 2350, an intemnediate section 2355. and an upper section 
2360. In a prefenred embodiment, the wall thicknesses of the lovyer and 
intermecfiata sections. 2350 and 2355. are less than the wall thidcness of the upper 
section 2360 in order to' optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a prefened embodiment the lower section 2350 of the 
expandable tidKJlar member 2330 irMdUdes one or mbre slots 2365 adapted to 
pennit a fluidic sealing material to penetrate the lower section 2350. 

In a preferred embodirnsnt. the expandable tubular member 2330 Is further 
pmMed substantially as disclosed in one or nriore of the foltowing: (1) U.S. utility 
patent application serial no. 0^454.1 3pj attorney docket rio. 25791.3.02. filed on 
12/3/1999. which ddmed the benefit of the filing date til U.S. provi^al patent 
appiteatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial.no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. uUiity patent appHcation 
serial no. 09/502.350. attorney docket no. 25791 .6.02. filed on 2/10/2000. which 
daimisd the benefit of the filing date of U.S. prbvislohal applicatton no. 60/119.611. 
attorney docket na 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
atlomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applkation no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlskMial patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which cjalmed the benefit of the fiKng date of 
U.S. provlstonal appflcation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 ahd U.S. proviskmal 
applicaUon no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh dairned the l>enefit of the filing data of U.S. prt>visk>nal serial no. 
60/121.907. attorney docket rio. 25791.t6. filed on 2/26/1999; (9) U.S. utility patent 
apptication no. 09/588.94iB. atlomey docket no. 25791:17.02. filed on June 7. 2000. 
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which daiined the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney dodcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which dalmed the t)enefit of the fittng date of U.S. provisional application 
no. 60/131,106. attorney docket no; 25791.23. filed on 4/26/1999; (11) U.S. 
provisk>nal appiicatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskNiai patent appllcatioai serial na 
60/162.671. attorney docket no. 25791.27. filed on 11/1/19^; (14) U.S. provistonai 
applkation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S, provistonai patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; arKi (16) U.S. pro\^k)na] patent application no. 60/165,228, 
attcmey docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herefri l)y reference. 

The expanskm cone 2335 is prefeiBbly coupled to ttie support member 
2325. The expansion cone 2335 is fiirther preferably removably coupled to the 
expandable tubular member 2330. The exparwion cone 2335 is prefejfably adapted 
to radially expand the expand^le tubular member 2330 when 0ie expanston cone 
2335 Is axiaily displaced iBlativB to the expaneyble tubular nwmber 2330. 

In a prefiBrTed embodiment, tiie expansion cone 2335 is provMed 
substantially as disctosed In one or more of ttie fbllowing: (1) U.S. utiilty patent 
applicatton serial no. 09/454,139. attorney docket na 25791.3.02. filed on 
12/3/1999. whteh claimed ttie benefit of ttw filing date of U.& provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed ttie benefit of the finng date of U.S, proviskMial 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no; 25791.8.02. filed on 2/10/2000. which 
claimed tt)e ben^ of the filing date of U.S. provistonai applicatton no. 60/1 19,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440,338. 
attorney docket rw. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
ttie fUng date of U.S. provistonai appltoation no. 60/108.558. attorn^ docket no. 
25791.9, fltod on 11/16.1998; (5) U.S. provistonai patent appficatton no. 60/183.546, 
fltod on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460. attorney docket 
no. 2579^11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 



U.S. provisional application no. 60/124.042. filed on 3/1 1/1999: (7) U.S. uWrty patent 

appScation no. 09/512,885, attorney docket no. 25791.12.02. ffled on 2/24/2000. 

which claimed the benefit of me filing dates of U.S. pnm/islonal application no. 

60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

5 application no. 60/154,047, attorney docket no. 25791.29. filed on 9/18/1999; (8) 

U S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

2/24«000, whteh claimed the benefit of the filing date of U.S. provisional serial no. 

60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

application no. 00/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 

10 which claimed the benefit of flie filing date of U.S. provisional patent application 

serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

utility patent appOcation no. 09/559,122, attorney docket no. 26791,23.02, filed on 

4C6C000. which daimed the benefit of ttfe filing date of U.S. provisional application 

no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisional appiicatipn no. 60/146,203. attorney docket no. 25701.25. filed on 

7/29/1999; (12) U.S. provistonal application rioi 60/143.039. attorney docket no. 

26791,26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

60/162,671. atiom^ docket no. 25791.27. fliad on 11/1/1999; (14) U.S. provisional 

application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 

20 U.S. provisional patent appOcation no. 60/159.033. attorney docket no. 25791 .37, 

filed on 10/12/1999: and (16) U.S. proylsk>nal patent applteation no. 60/185.228. 

attorney docket no. 25791.39, filed on 11/12/1999. ttie disctosures of which are 

Iricorporated herein by reference. 

The upper sealing member 2340 is coupled to Vtm outside surface of the 

25 upper section 2360 of ttw expandable tubular member 2330. The upper sealing 

member 2340 is preferably adapted to fluWIdy seal ttie interface between ttie 

radially expanded upper section 2360 of tt» expandable tubular member 2330 and 

ttie wellbore casing 2300. The upper sealing member 2340 may be any number of 

conventional commerdally available sealing members. In a preferred embodiment. 

30 ihe upper sealing member 2340 is a vitonnjbber in order to optirnallyprovkte toad 
carrying and pressure sealing capacity. 

The kMver sealing member.2345 is preferably coupled to the outside surface 
of ttie upper section 2360 of ttie expandable tubular ihember 2330. The lower 
sealing member 2340 Is preferably adapted to fluWteiy seal ttie interface between 
35 ttie radially expanded upper section 2360 of tiie expandable tubular member 2330 
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and the open hole welibore secSon 2305. The lower sealihg member 2345 may be 
any number of conventional oommercblly available sealing members. In a preferred 
embodimmt, the lower sealing member 2345 is viton rubber in order to optimally 
provide load carrying and sealing capacity. 

As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 
the welibore casing 2300 and the open hole welibore section 2305 the 
expandable tubular member 2330 positioned In overlapping relation to the welibore 
casing 2300. 

As itiustrated in FIG. 23b. in a prefenBd embodiment, a quantity of a 
hardenable fiuidic sealing material 2365 is then injected Into the open hole welibore 
sedbn 2305 proximate to the lower section 2350 of the expandable tubular number 
2330. The sealing material 2365 may be any number of conventional commercialiy 
available sealing materials such as. for example, cement and/or epo)^ re^n. In a 
preferred embodiment, the hardenable fiuidic sealing material 2365 at least partially 
enters the slots provided in the lower section 2350 of the exparidable tubular 
member 2330. 

As Illustrated in FIG. 23c the hardenabte fiuidic sealing material 2365 is 
preferably then penmitted to at toast partially cure. In tttis manner, the lower section 
2350 of tiie expandaUe tubular member 2330 Is anchored to ttie open hole welibore 
secHon2305. 

In an alternative embodiment, a oorhprassibte cement and/or ^xy is then 
injected into ttie annular space between the unexpanded portion of the tubuter 
member 2330 and the welibore casing 2300. The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the Initiation of ttie radial 
expansion process. In ttiis manner, an annular structural support and fiuidic seal is 
provided around ttie tubular member 2330. 

As illustrated in FIG. 23d, in a preferred emlxxlrment, ttie expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment ttie a)dal displacement of Vhe expansion cone 
2335 radially e)q>ands the expandable tubular ^member 2330 into intimate contact 
wKh ttie walls of ttte welibore casing 2300. . 

As illustrated in FIG. 23e, in a preferred embodiment, after ttie expmdable 
tubular member 2330 hds been completely radially expanded by ttie axial 
displacement (of ttie expansion cone 2335, a new section of wellbora casing Is 
fbrmed ttiat preferably includes ttie radially expanded tubular member 2330 and an 
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outer annular layer of a flukjlc sealing material More generally, the apparatus 2320 
Is used to repair or form weHt)ore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an aKemaUve emt)odlment of an apparatus 
and method for coupling an e)q)andable tubular member to a preexisting structure 
wm now be described. Referring to Fig. 24a. a wellbore casing 2400 and an open 
hole wellbore section, 2405 are positioned within a subterranean formation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned In any orientation from the vertical direction to approximateiy the 
horizontal direction. 

In a prafened embodiment, an apparatus 2420 is utilized to form a new 
section of wellbore casing , within the open hole wellbore section 2405. tAore 
generally, the apparatus 2420 Is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably fridudes a support member 2425. ah 
expandable tubular member 2430. an exparision cone 2435. a coupling 2440. a 
padcer 2445, a mass 2450. one or more upper sealing members 2455, arid one or 
mote sealing nrambers 2460. 

the support member 2425 is preftobly adapted to be coupled to a surface 
location. The support member 2425 Is further coupled to the eicpansion cone 2435. 
The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic s^nals to and/or from the padwr 2445. The 
support member 2425 rhay. for examnple, be conventional commerdally available 
slick wire, braided wire, coiled tubing, or drifling stock materia. 

The expandable tubular member 2430 is removably, coupled to the 
expansion corie 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. in a prefened embodiment, the 
expandable tubular member 2430 further Includes one or more upper and tower 
sealing members, 24i55 and 2460, on the outside surface of the expandable tubular 
member 2430 In order to optHnally seal the Interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405. 

In a prsfenred einbodlment. the ejqiandable tubular member 2430 further 
Includes a tower section 2465. an Intermediato sectton 2470. and an upper sectton 
2430. In a preferreid embodiment, the wall thicknesses of the tower and 
Intermediato aedtons. 2465 and 2470, are less than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expwidaMe 
tut>ular niemtMr 2430. In a preferred embodinnent, the lower section 2465 of the 
expandable tubular mernber 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the couplmg 2440. The expansion pone 2435 Is fwther pi^rably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axiaily displaced relative to the expandable tubular 
member2430. 

In a. preferred embodinient, th^ expansion cone 2435 is provided 
substantially as disdpsad In cm or more of the following: (1) U.S. utility patent 
application serial, no. 09/454.139. attbmey fkxkeA no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fiiing.date of U.S. provisional patent 
application no. 60/1 11.293. attorney dodcet no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket na 25791.7.02. filed 
on 2/23/2000, whidt claimed the benefit of the filing date of U.S. provtelonal 
applicatiisn no. 60/121,702. filed on 2/25/199% (3) U.S. utility . patent application 
serial no. 09/502.350. attorney dodtet no. 25791.8.02. filed oh 2/10/2000. which 
claimed the benefit of the filing data of U.S. provisional application no. 60/119.iS11. 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which dainvBd the benefit of 
flie filing date of U.S. provistonal application no. 60/108,558, attorney dodtet no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 08/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed fhe benefit df the fObig date of 
U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utilHy patent 
application no. 09/512.895, attorney docket no. 25791.12.02. fitod on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional appltoation no. 
60/121.841, attorney docket no. 25791.12. fitod on 2/26/1999 and U.S. provistonal 
appltoation no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the beriefit of ttie filing date of U.S. provistonal serial no. 
60/121.907. attorney dockist no. 25701.16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which dauned the twnefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
5 4/26/2000, which dainied the benefit of the filing date of U.S. provlstonal applicatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal applicatton no. 60/143,039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent appltoation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appikatton no: 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1989; and (16) U.S. provistonal patent appltoation no. 60/165.228, 
attorney docket no. 25791.36, filed on 11/12/1999, the disctosures of which are 
Inoorpbrated herein by reference. 

The coupling 2440 is prsierably ooupied to the support memtwr 2425 and 
the expansion cone 2435. The coupling ^440 is preferably adapted to convey 
electrical, communlcatton. and/or hydraulto signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventional support members such as, 
Ibr exampje. commerdaHy available sHck wire, brakled wire, cpited tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupted to the lower sectton 24i55 of the expandabto weflbore casing 
2430. The packer 2445 is preferably adapted to provkte sufitolent fricttonal force to 
support the tower section 2465 of the expandabte weHbons casing 2430 and the 
mass 2450. The packer 2445 may be any numbw of oonventtonal commercially 
avaiiabte packers. In a preferred embodiment, the packer 2445 is an RTTS packer 
avaiiaUe from Halliburton Energy Ser>dces in order to oplimaBy provWe multiple sets 
and releases. In an alternative embodiment, hydraulto slips may be substituted for. 
or used to supplement, the packer 2445. 

The mass 2450 is preferably couptod to the lower section 2465 of the 
expandabte tubular member 2430. The mass 2450 is preferably setocted to prbvWe 
a tensile toad oh the tower sectton 2465 of the eiqiandabto tubular member 2430 
that ranges from about 50 to 100 % of the ytekl point of the upper sectton 2475 of 
ttie expandabte tubular men4)er 2430. In this manner, when the packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular rnember 2430 off of the expansion cone 2435. 

The upper seating member 2455 \s preferably coupled to the outside surfece 
of the upper section 2475 of the expandat>le tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluididy sea\ the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the welibore casing 2400. The u0per sealing member 2455 nr^y be any 
number of conventional commen^lly available seafing nriembers. In a preferred 
embodiment, the upper sealing memba* 2455 is viton nibtier in order to optirnally 

10 provide k>ad carrying and pressure sealing capacity. 

The tower seaBng member 2460 is preferably coupled to the outside surfece 
of the upper section 2475 of this expandable tubular member 2430. The lower 
se^g memb^ 2460 Is preferably adapted to ftuididy seal the interfeoe ts^tween 
the radially expanded upper section 2475 of the expandable tubular member 2430 

1$ and the open hole wellbore sectim 2405. The lower sealing nnember 2460 may be 
anynunriberofconventiorttlcomnmdallyavailaM^ In a preferred 

embodiment, the lower sealing member 2460 b vlton rubber In order to optimally 
provide lead bearing and sideling capacity. 

As illustrated in FIG. 24ap the apparatus 242Q Is prefsrably positioned within 

20 the wellbore casing 2400 and the open hole wellbpre section 2405 with the 
expandatriis tubular member 2430 petitioned in overlapping relation to the wellbore 
casing 2400. In a pr^nred embodiment, the weight of the mass 2450 is supported 
by the support meml)er 2425, the expansion cone 2435, the coupling 2440, the 
padcer 2445. and the lower section 2465 of the expandable tubular men^r 2430. 

25 In this manner, the intennediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As Illustrated in FIG. 24b, in a prefcfrred embodiment, the padcer 2445 Is 
tfien released from connection with the lower section 2465 of the expandable tubular 
member 2430. In tinis manner, the mass 2450 is preferably now supported by the 

30 support menrAer 2425. expansion cone 2435, and the lower and intennediate 
sections. 2465 and 2470. of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 243Q to be radially expanded by. ahd exbruded off of, the expansion cone 
2435. In a preferred embodiment, during the extrusion proems, the position of the 
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support member 245>5 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the weHbore casing 2400. 

In an altemative emAodboerit. a cornpressUe dement and/or epoxy is 
Injected into the annular space betweiBn the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressibte cement and/or epoicy is then prefeiably perniitled to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular stnidurai support and fluidic seal is provided around the tubular 
membor2430. 

As illustrated in FIG. 24c. in a prefened embodiment, after the expandable 
tubular member 2430 has been complstely extruded off of the expansnn cone 2435. 
a new section of wellbore casing Is fonmed that preferably Indudeis the radially 
expanded tubular member 2430 and ah outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or fpnn wellbcwe 
casings, pipelines, and structural supports. 

In an aHemative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preliBrred embodiment, the 
mass 2450 is fabricatad from a thicK walled tubular member that concentric with 
respect to the support member 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular niember 2430, the expansion oone will carry the mass 2450 out of 
the wdlbore 2405. 

Refemng to FIGS. 25a to 25c an altemativB embddirnent of an apparatus 
and method for coupling an expandable tubular member to a preexteting smicture 
will now be described. Referring to Fig. 25a. a weHbore casing 2500 and an open 
hole vreilbore section 2505 are positioned wttfiin a subterranean lomiatlon.2510. 
The vreUbore casing 2500 and the open hote ¥vellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
hortzontal direction. 

In a prefened embodiment, an apparatus 2520 is utiiized to fbnn a new 
section of wellbore casing within the open hote wellbore section 2505. More 
generally, the apparatus 2520 is preferably utiiized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2^ preferably, includes a support member 2625. an 
expandabte tubular member 2530ran exparsion cone 2535* a chamber 2440, an 
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end plate 2545. one or more upper seaDng members 2555, and one or more seaHng 
members 2560. 

The support nramber 2525 b prefmbty adapted to be coupled to a surfeoe 
location. The support member 2525 is further coupled to the expansion conis 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support men^r 2525 may, for example, be 
conventional commerciatiy available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandiable tut)uiar member 2530 is removably coupled to the 
exparisKMi cone 2535. In a prefenvd embodiment, the mpandable tubular men^r 
2530 further includes one or nwre upper and kwvw sealing members. 2555 and 
2560. on the outskle swface of the expandable tubular member 2530 in order to 
optimaiiy seal the inters between the expandable tubular member 2530 and the 
wellbore^casing 2500 and the open hole welibore section 2505. 

In a pnefeiTed embodiment, the expandable tubidar member 2530 further 
Includes a lower sedtoh 2565. an intermediate section 2570, and an upper sectton 
2530. In. a preferred embodiment^ the wall thteknesses of the lower and 
intennedlate secitons, 2565 and 2570, are less than the wall thickness of the upper 
sectkm 2575 in order to optimaiiy facaitate the radial expanston of the expandable 
tubular member 2530. 

In a preferred embodhnenit. thcl lower section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred Mnbodiment, the mpandable tubular member 2530 is fiffther 
provided substentially as disclosed In one or mortf of the followihg: (1) U.S. uttHty 
patent application serial no. 09/454,130. attorney docket no. 25791.3.02, filed on 
12/3/1999. whKh claimed the benefit of the filing date of U.S. provisional patent 
apfriication no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
itflity patent appDcatton serial no. 09/510,913. attorney docket no. 25791.7.02, fited 
on 2^3/2000, which claimed the benefit of the fifing date of U.S. provisional 
appHcation no: 60/121.702. filed on 2/25/1999; (3) U.S. utiUty patent appOcalion 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskjnal application no. 60/119,611. 
attorney docket no. 25791,8; (4) U.S. utility patent appiicattoh serial no. 09/440,336, 
attorney docket no. 25791.9.02, filed on 11/15/1099. whteh claimed the benefit of 
the fiBng date of U.S: provlstonal appilcatton no. 60/108.558, attorney docket no. 
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25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18^000; (6) U.S. utility patent application no. 09/523,460. attorney-docket 
no. 25791.11.02, filed on 3/10/2000. wtiich daimed the twnefit of ttie fiftig date of 
U.S. provisfonal application no. 60/124,042. filed on 3/11/1^; (7) U.S. utiUty patent 
application no. 09/512.895. attorney docket no, 25791.12.02, filed on 2/24/2000, 
which claimed the Iwnefit of <he filing dates of U.S. prbvlsipnal application no. 
60/121.841, attorney docket na 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the t>enefit of the filing date of U.S. provisionar serial no. 
60/121,907. attorney docket no. 25791;16, filed on 2/26/1999; (9) U.S. utility patent 
applkation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket na 25791.17; filed on 6/7/1999; (10) U.S. 
utility patent application ho. 09/559.122, attorney docket no. 25791.23.02, fited on 
4/26/2000. which daimed the IjenefR of the fillr« date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
Pfovlstonai application no. 60/146.203, attorney docket no. 25791.25. flted on 
7/29/1999; <12) U.S. proviskmal application no. 60/143f;039, attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provteional patent appUcation serial no. 
60/162,671, attoniey docket no. 25791.27. filed on 11/1/1999; (14) U.Si. provteional 
application no. 60/159,039, attorney docket no. 25791.36. fijed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provtekMwl patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
irioorporated herein t>y reference. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably rerrovably coupled to the 
expandable tubular member 2530. The expansion cone 2535 Is preferably adapted 
to radially expand the expandable tubular men*er 2530 when the expansion cone 
2535 lis axiaOy displaced relatlye to the expandable tubular memlier 2530. The 
expanston cone 2535 is ftirther preferably adapted to convey fluidic materials to 
and/or from the chamber 2540. 

In a preferred embodiment, the expmskNi cone 2535 te provMed 
substantially as disclosed in one or man of the folkMring: (1) U.S. utiHty patent 
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appBcallon serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/li999, which claimed the twnem of the filing date of U.S. provisional patent 
appfication no. 60/1 11 ,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utfllty patent appficatton serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the t>enefit of the taing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on i2/1 0/2000. which 
claimed the twnefit of the filing date Of U:S. provistonal appOcation no. 60/1 19.61 1« 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the fifing date of U.S. provistonal application no. 60/108.558. attorney (tocket no. 
25791.9. fited on 11/16.1998; (5) U.& provisional patent application no. 60/183,546, 
fited on 2/18/2000: (6) U.S. utility patent appltoation no. 09/523.460, attorney docket 
no. 2579111.02. filed on 3/10/2000. which claimed the benOA of ttie filing dpte of 
U S. provtetonal application no, 60/124.042. filedvri 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttte twnefit of the filing dates of U.S. provistonal appltoation no. 
60/121.841. attorney docket no. ^791.12. filed on 2/26/1999 and U.S. provisional 
application no, 60/154.047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utTrty application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/5M.948, attorney docket no. 25791.17.02. m&i on June 7. 2000. 
which dainted tiie benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appltoation no. 09/559.122, attorney docket no. 25791.23.02. fited on 
4/26/20(K), whtoh claimed the benefit of the fillr^ date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provistonai application no. 60/146.263. attorney docket no. 25791.25. ffled on 
7/29/1999: (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provtetonal patent appUcation serial no. 
6Q/1'62.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provteional 
appflcation no. 60/159.039. attomey docket na 25^1.36. filed on 10/12.1999; (15) 
U.S. priDvteional patent appUcation no. 60/1 59.033. 'attorney docket no. 25791.37. 
fiteki on 10/12/1999; and (16) U.S. provtetonal patent applicatton no. 60/165.228. 
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attorney docket no. 25791.39. «ed on 11/12/1999. the disclosures of which are 
incorporated herein t>y reference. 

The chaniber.2540 b defined Ijy the interior portion <rf the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluldic materials having a h^her density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper seaUng m6mb«- 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluldidy seal the interface between 
the iBdially expanded upper section 2575 of the expandable tubular member 2530 
and the weRboie casing 2500. The upper sealing member 2555 may be any 
number of oonventiQnal commercially availablis sealing members, in a preferred 
embodiment, the upper sealing member 2555 is viton mbber In order to optlmally 
provide load carrying and prmsure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluldidy seal the Interf^ between 
the radially expanded upper section 2575 of the expendable tubular member 2530 
and the open hole wellbore section 2505; The lower sealing member 2560 may be 
any number of conventtonal oommerdaiiy available sealing members. In a prefened 
embodiment, the lower sealing member 2560 is vlton mbber in order to Optimally 
provide load carrying and pressure sealing capadfy. 

As illustrated in FIG. 25a, the apparatus 2520 is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overiapping relation to the wellbore 
C£»ing2500. 

As illustrated in FIG. 25b. a quantity of a fluidic rhaterial 2580 having a 
density greater than the density of the fluldic material within the region 2585 outside 
of the expandable tubular member 2530 is Injected into the chamber 2540. In a 
prefwred embodiment, the diffwenca in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the <llfferenoes in fluid dertsiUes of these regions, 
causes the expandable tubular member 2530 to be radially expanded by. arid 
extnjded off of. the expanston cone 2535. In a prefenred embodiment, during the 
extmston process, the positton of the support member 2525 is adjusted to ensure an 
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overtapplng relation between the expandable tubular member 2530 and the weUbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initialty injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In thte manner, high 
pressure pumping equipment is typically not required, or the need for it » at least 
minimized. Rather, in an e)ten^ry embodiment, a oolumn of the fluidic material 
2580 is rnaintained within the support nienU)er 2525. 

In an altemaUve embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 
member 2530 and the weUbore casing 2500 before and/or during the extrusion 
process. The cornpressible cement and/or epoxy is then preferably permittad to at 
least partially cure prior to the Inltiatton of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2530. 

As illustrated in FIG. 25c, in a prefened embodiment, after the expandable 
tubular meniber 2530 has been completely extruded off of the expansion cone K35. 
a new section of weUbore casing Is formed that preferabty includes the radially 
expanded tubular menriber 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
casings, pipeBnes, and simctural supporte. 

Referring to FIGS. 26a to 26c an altemative embojdiment of an apparatus 
and method fc^ coupling an expar^dabie tubular member to a preexisfing structure 
will now be described. Referring to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subtenanean formation 2610. 
The wellbore casing 2600 and ttie open hole wellbore section 2605 may be 
positioned in any orientetion from the vertical direction to approximately the 
Nvizontal direction. 

In a prefenned errtitxKHrmnt, an apparati^ 2620 is utilized to form a new 
section of wellbore casing witt^in the open hote wellbcra section 2605. More 
generally. ti)e apparatus 2820 is pref^bly utilb^d to form or repair wellbore 
casings, pipelines, or stnjctural supporte. 

The apparatos' 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expanston cone 2635, a sHp joint 2640, an 
end ptete 2545, a chamber 2650, one or more slip rmmbers 2655, one or more 
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sealing members 2670. one or more upper sealing members 2675, and one or more 
knwer sealing members 2680. 

The support meniber 2625 is preferably adapted to be coupfed to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
oonventfonal commerdaily available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2835. In a prafierred embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing rnembers. 2675 and 
2680, on the outside surface of the expandable tubular member 2630 in order to 
opamaOjf seal ihe interface between the expandable tubular ihember 2630 and the 
weilboiB casing 2600 and the open hole welibore sec^on 2605. 

In a piefenred embodiment, the expandable tubular membeir 2630 further . 
includes a lower section 2685. an intermediate section 2690. and an upper section. 
2695. In a preferred embodimerit. the wall thicknesses of ttie lower and 
Intemwdiate sections. 2685 and 2690, are toss than the wail thickness of the upper 
section 2895 in order to optimally tecOHate the radjal expanston of the expandable 
tubular member 2630. 

In a prefemed embodfrnsnt. the tower isection 2685 of the expandable tubular 
member 2630 houses the slip joint 2640. the end plate 2645. the slips 2655, and the 
sealing members 2670. In a preferred embodiment, the intertor portion of the tower 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the tower sectton 2685 of the expandable tubular member 2630 hjrther 
includes one or more of the anchoring devicos described above with reference to 
FIGS.1ato25c. 

In a pr^iened embodiment, the expandable tubular ihember 2630 is further 
provided substantiaily as disclosed in one or nwre of the foltowing: (1 ) U S. utility 
pateitl applkation serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
120/1999. which claimed the benefit of the filing date W U.S. provistonal patent 
applicatibn no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uHBly patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provistonal 
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application no. 60/121.702. filed on 2/25/1999; (3) U..S. utiiity patent applicatbn 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the flBng date of U.S. provisfenal application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent appBcatfon serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1099. whteh daimed the benefit of 
the filing date of U.S. provfeicmai applicatton no. 60/108.558. athMney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh claimed the benefit of the fiBng date of 
U.S. provisional appDcatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applteatkm no. 09^12.895. attorney docket no. 25791 .1Z02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appRcaUon no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. uiUity patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02, fBed on June 7. 2000, 
which daimed the benefit of the fifing dale of U.S. provistonal patent appHcatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U-S. 
utiHty patent applicatton no. 09/559.122. attoniey docket no. 25791.23.02. filed on 
4/26/2000. which claimed ttie benefit of the filing data of U.S. provistonal applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) US. 
provisional application no. 60/146.203. attorney docket no. 25791.25, fited on 
7/29/1999; (12) U.S. provisiorial applicatton no. 60/143.039. attorney dodiet no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no, 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
^application no. 60/159,039, attomey docket no; 25^91.36. filed on 10/12.1099; (15) 
y.S. provisional patent applicatton no. 60/159,033. attomey docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provisional patent applicatton rio. 60/165,228. 
attomey docket no. 25791.39. filed on 11/12/1999, the disdosures of whtoh are 
Incorporated herein by reference. 

The expahston cone 2635 is praferabiy coupled to ttie support member 2625 
and ttie slip joint 2640. The expanston cone 2635 is further preferably removably 
ooupted to ttie expandabto tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The wpanston cone 2835 Is further preferably adapted to convey 
fkiidic materials to and/or fjpom the chamber 2650: 

In a preferred embodiment, the expansion cone 2635 Is further provided 
substantiaily as disclosed in one or mote of the following: (i) U.S. utOHy patent 
appUcation serial no. 09/454.139. attorney docket no. 257913.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.8. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appycation 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkNi seriafno. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the tiiing date of U.S. provistonai applicatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S, provisional patent application no. 60/183.546, 
fHed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25701.11.02. ffled on 3/10/2000. which claimed the benefit of the filing date of 
U.S. proviskHial applkation no. 60/124.042. fHed on 3/11/1999; (7) U.S. utility patent 
appllcatkxi no. 00512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates tif U.S. provisional applicatton no. 
60/121,841, attorney docket no. 26791,12. filed on 2/26/1999 and U.S. provistonal 
apptkiation no. 60/154.047. attomey docket no. 25791.29. fifed on 9/16/1999; (8) 
IJ.S. utlTity applicatton no. 09/511,941^ attonrtey docket no. 25791.16.02. filed on 
2/24«)00. wfhich claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, fifed on 2/28/1999; (9) U.S. uUBfy patent 
appBcatten no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998, attomey docket no. 25791.17, fifed on 6/7/1999; (10) U.S. 
utiHty patent appHcation no. 09/559.122. attomey docket no. 25791.23.02, fifed on 
4/M/2000. ¥whk5h daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. atttyn^ docket no. 25791.23. fifed on 4/26/1999; (11) U.S. 
provlstonal applteation no, 60/146,203. attomey docket no. 25791.25. filed on 
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7/29/1999: (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7^1999; (13) U.S. provisional patent application swial no. 
60/162,671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no.. 60/1 59.039. attorney dodtet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

TTie slip joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The slip Joint 2640 is preferably adapted to pennit the end plate 2645 to be 
axiaOy displaced relative to the expansion cone 2635. In the manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventional 
commeroiayy av^ble slip Joints modified in accordance with the teachhgs of the 
present disdosure. 

The slip joint 2640 liraferab^ ihdudes an upper member 2640a. a resilient 
member 2840b, and a tewer member 2840a The upper member 2640a is ofn^OBd, 
to the expansion cone 2635 and the resilient member 2640b. The upper.member 
2640a is movably coupled to Vh» kiwer member 2640b. The upper member 2640a 
preferably includes onf» or more flidd passages 2640aa that pemrA the passage of 
fluldic materials. The kswer member 2640b » coupled to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b Is movably coupjed to the upper 
nwmber 2640a. The lower member 2640b preferably indudes one or nxra flukJ 
passages 2640ba tirat pennit the passage of fluidk: materials. The milient member 
2640c is coupled between the upper and lower members, 2840a and 2840b. The 
resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip jant 2640. the slips 2655, and the 
sealing members 2670. The end plate 2645 Is preferably adapted to seal off a 
portion of the intertor of the kiwer section 2665 of the expandable tubular member 
2630. The end plate 2645 b further adapted to define, in combination witti the 
expandable tubular member 2830. and the expansion cone 2635. the chamber 
2650. 

The chamber 2650 is defined tty the Interior portion of the lower section 2685 
of tiie expandable tubuter member 2630 bekiw the expanston cone 2635 and above 
the end plate 2645. In a prefened embodiment, Jhe prassurization of tiw chandler 

102 



2650 causes the expansion cone 2635 to be anally displaced arid thereby radially 
expand the expai^bie tubular mernber 2630. . The chenr^er 2650 Is preierebly 
adapted to niove upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axlally displaced witNn the 
expandable tubular men^r 2630: 

The slips 2655 are Coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permH the end plate 2645 to be displaced in the upwanJ axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluldic 
materials into the chamber 2650. Because the end fAale 2645 Is maintained in a 
substantially staticmary po^on, relative to the exparMlable tubular memlier 2630, 
during ttie injection of pressurized fkiidic materials into the chamber 2650, the 
pressurization of the chamber 2650 preferably axialiy displaces the expansion cone 
2635. In a preliBrred embodiment, when the slip Joint 2640 is fully extended, the slip 
Joint 2640 then displaoee the end plate 2645 in the upward axial dirediori. In a 
prefsmd emriiodiment, when the sprbig force of the Mastic member 2640c of the slip 
Joint 2640 ie greater tttan th^ fluldic pressurlzaHon fbree withh the chamber 2650, 
the end plate 2645 b displaced Ih the upward axial direction. 

The seaHng nwmbers 2670 are coupled to the end plate 2645. The sealing 
membere 2670 are further preferably sealingly. coupled to the interior waits of the 
expandaUe tubular member 2630. In this manner, the chamber 2650 is c^timally 
pressurized during opmrtion of ttie apparatus :^B20. 

The upper sealing member 2675 is preferably coupled to the outside surfece 
(rf the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 is pre^bly adapted to fluldidy seal the interface between 
the radially expanded.upper section 2695 of the expandable tubular manber 2630 
and the welibore casing 2600. the upper sealing mernber 2675 may be any 
nisnber of conventional conrnerdaily available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing memb«r 2680 is preferably coupted to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
seeing member 2680 Is prisferably adapted to fluidlcly seal the interface between 
the radially expanded upper section of the expandable tubular nnember 2630 
and the open hole weilbore section 2605. The lower sealing nnember 2680 may be 
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any number of conventional oommerdally available sealing members, in a preferred 
WTibodiment, the lower sealing member 2680 .18 viton ntobar in order to opHmatly 
provide toad carrying and pressure seaOng capacity. 

As illustreted in FIG. 26a. the apparatus 2620 is praferably positioned within 
the weUbore casing 260O and the open hole wellbore section 2605 with the 
expandable tubular men^ 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a prefmed embodiment, the lower section 2685 of the expandable 
tubular member 2630 is than andipred to the open hole wellbore section 2605 using, 
one or more of the apparatus and methods described above with reference to FJGS. 
1ato25c. 

As iliusfrated in FIG. 26b. the radial expansion of the expandable tubular 
menrd>er 2630 is then initiated by: (1) applying an upward axial force to the 
expansion oone . 2635; and/or (2) presaurizing the chamber 2650 by injecting a 
pressurized fliddic material into the channber 2650. 

In a (HBfened enrd)odbnent, the expandable tubular member 2630 is raifially 
expanded by applying an upward aOai force to the expansion cone 263i5. In a 
preferred embodiment, once VnH slip Joint 2840 is fully extended, the end plate 2645 
is than axially dispiaoed ^ the upvrard direction. In this manner, the end plate 2645 
follows the expenston cone 2635. In a prefened embodimait. the dumber 2650 is 
pressurized when the frictional forces mceed a predetennine(| value. In this 
manner, the axial dlspfacement of the expansion cone 2635 is provided toy s«)plying 
an axial force that is selectivety supplerhented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible cement and/br epoxy Is 
injected Into the annular space betyyeen the unexpended portion of the tubular 
member 2830 arxi the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy. is ihen preferably pennitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular stmctural support arul fluidic seal is provided around the tubular 
member2630. 

As illustrated In FIG. 26c in a preferred embodiment, after the expandable 
tubular member ^30 has been completely extruded off of the expanston cone 2635, 
a nsm section of weabore casing is iibrmed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a ftuidic sealing 
material. More generally, the apparatus 2620 is used to repair or fomn wellbore 
casings, pipelines, and stnjcturel supporte. 
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Referring initially to FIG. 27. a preferred method 2700 of coupling an 
expandable tutxiiar member to a preexistfhg structure includes the steps ofc (1) 
coupling the expandable tubular member to the preexisting structure by axlally 
displadng an expansion cone; and (2) radially expanding the expandable tid>uiar tiy 
applying direct radial pressure. 

In a preferred embodbnent, as illustrated in FIG. 28. in step 2705. an 
expandable tubular member 2805 coupled to a preexisting wellbore casing 2810 
positioned within a subten^nean fomriation 2815. In a preferred embodiment, the 
weUbore casing 2810 further includes an outer annular layer 2820 of a fluidte sealing 
material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the preexisGng wellbore casing 2810 using any number of 
eorwentlwial oomihercialiy availabie methods for coupling an expandable tubular 
member to a preexisting structure such as. for example, pulling an expansion cone 
thnx^h a tubular member, or pushing an expansion cone through a tubular member 
using a pressurbad fliridic material, to a isreferrad embodiment, the expandabte 
tubular nrieniber 2805 is coupled to the pree>dstir^ structure 2810 usl^ 
of the apparatus and rhsthods disclosed in the following: (1) U.S. utilify patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. fited on 
12/3/1999. which claimed the benefit of the filing date of U.S. provi^al patent 
application no. 60/111.293. attorney dodtet no. 25791^3. filed on 12/7/1998; (2) U.S. 
utmty patent appiicaUcm serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisktnai 
applkation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. wtiich 
ctelmed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440.338. 
attorney docket no, 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of' 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. fHed on 11/16.1998; (5) U.S. provisfonal patent application no. 60/183,546. 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/1CW2000, wttich daimad the benefit of the filing date of 
U.S. provisfonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appycatton no. 09/512.895. attorney docket no. 25791.12.02. fited on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional 8q»piication no. 
60/121.841. attorney docket ho.,25791.12. fited on 2/26/1999 artd U.S. provisfonal 
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application no. 6Q/154,G47, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which clainied the t)enem of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
5 applteatlon no. 09/588.946, attonrtey docket no. 25791 .17.02. filed on June 7. 2000. 
whteh claimed the benefit the filing, date of U.S. provisional patent appllcatk^ 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. aWcffmy docket no. 25791.23.02, filed on 
Af2Sf2O00, which claimed the benefit of the fifing date of U.S. provisk>nai application 

10 no. 60/131,108. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attoimey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applteatiori serial no. 
60/162.671 . attorney docket no. 25791 ,27. filed on 1 1/1/1999; (14) U.S. provisional 

15 applteatioh no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U S. provisional patent applica^ no. 60/159.033, attorney docket no. 25791.37, 
filed on 1(1/12/1999; anjd (16) U.S. proyistonal patent applicatton no. 60/165.228. 
attorney docket no, 25791.39, filed on 11/12/1999. Vt\B disclosures of whteh are 
Incorporated herein by reference. In a praferrGMl embodbnent. ttie amount df radial 

20 expansk>npn}vMed in step 105 ranges from about 5% to 20%. 

In a preferred embodfrnent. as illustrated in FIG. 29. in step 2710. at least a 
portkNi of the expandable tubular memt>er 2805 is further radially expanded by using 
a radial expanston tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 

25 oonventk>nai radial expansion tods suitable for applying direct raidial pressure to a 
tubular memt>er. . In a prefenred embodiment the radial expansion tool 2905 is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5.014,779 and 5.083,608, ttie disdbsures of whteh are incorporated herein by 
reference, in a preferred embodiment, ttie arnount of radial expanston of ttie 

30 expandable tubular member 2805 provided in step 2710 rang% up to about 5%. In 
a prefenred embodimerit. ttie racfial contact pressures generated by ttw radial 
expansion tool 2905 in step 2710 rartge from about 5.000 to 140.000 psii.ln order to 
optimally plastically deform the expaiidable tubular member 205 to ttie final desired 
geometry. 
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In a preferred errtxxJIment, the radial expansion provided in step 2705 is 
Hmlted to the portion of the e)cpandat>le tubular member 2805 that overlaps with the 
preexisting weltbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps ywth tt>e preexisting welibore casing 2810 are optimally provided. 

In an altemative embodlrront, fhe redial expansion in step 2705 redialty 
expands the expandable tubular nriember 2805 to provide an inside diameter 
substanttaHy ^ual to the inside diameter of the preexisting wellbore casir^ 2810. 
In this manner, a mono-diameter weRbore casing is optimally provided. 

Thus, the method 2700 provldw a 2-stsp radial expansion process that 
utilizes: (1) a relatively quick method of.redlal expansion for the majority of the redlai^ 
expansion: and (2) a high contact pressure method for the remaining redial 
expansion. In several alternative embodlrrants. the method 2700 Is used to fomi or 
repair wellbore casings, pipelines, or structural supports. 

The method 2700 further prevUes an apparatus and method for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
Initially coupled to the preexisting structure by axlally displacing an expansion cone 
within the expandable tUbular member. The expandable tubular nftember is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and method have wide application to the formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable method for formir^ and repairing wellbore casings, pipelines, 
and stnictural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular number by axlally displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides ah additional radial 
expansion of up to about 10%. In ittiis manner, the desired final georrietry of the 
radblly expanded tubular member Is optimally achieved in a time efficient and 
reliable marmer. This method and apparatus is partlcularty useful in optimally 
creating profiles and seal geometries for liner tops and for connections between 
jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
stnidure has been described that indudes positkihing the tubular rnember and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, axlally dispbcirig the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member, in a preferred 
embodiment, lubiricating the interface between the expansion cone arKi the tubular 
nmnber includes: injecting a lubrteatir^ fluid into the trailing edge of the interface 
between the expansion cone and the tubule member. In a prefeoBd embodiment, 
the lubricating fluid has a viscosity ranging fronri about 1 to 10,000 centtpoise. In a 
(MBferred embodiment, the injecting includes: in|ectir)g lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodinrtent, the injecting includes: 
injecting lubricating fluid frito the area around the axial midpoint of a first tapered end 
of the expansion cone, in a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodintent, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion oohe. in a preferred embodiment, the injecting 
includes: inJecUh^ lubricating fluid into an interior of the exparision cone, in a 
prefBTTBd embodiment, the injecting includes: injecting lubricating fluid through an 
outer surface of the expansion oone. in a prefenned embbdirhent, the injecting 
bidudes: injeding the hjbricatihg fluid Into a plurality of discrete locations abng the 
traiOrig edge portion, in a preferred embodiment, the lubricating fluid includes 
drilBng mud. In a prefenred embodiment, the lubricating fluid further includes: 
TorqTrim Hi. EP MudRb. and DriilN-Slid. In a preferred ertibodiment. the lubricating 
fluid Includes TorqTrim ill, EP Mudlib, arid Drili-N-Slid. in a preferred embodiment, 
the interface between the expansion oone and the tubular member includes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
enobodiment. lubricating the interface between the expansion cone and the tubular 
member includes: coating the intericM- surface of the tubular memt^r with a first part 
of a lubricant, ami applying a second part of the lubricant to the interior surface of 
the tubular mernber. In a prefemed embodirtient, the lubricant comprises a metallic 
soap. In a prefened eml)odlment, the lubricant \s selected from the group consisting 
of C-Lube-IO, C-PHOS-58*M, and OPHOS-58-R. In a prefenred embodiment, the 
lubricant provides a sliding friction coefficient of less than about 0.20. In a prefenred 
embodfnient. the lubricsrit is chemically bonded to the interior surbces of the tubular 
meinbers. in a prefenred embodiment, the lubricant is mediardcally bonded to the 
interior surfaces of the tidMilar niembers. In a prefenred embodiment, the lubricant is 
adhesively bonded to the interior surfeoe of this tubular members, in a pr^en^ 
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embodiment, the lubricant Includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumbilicate arid polyethyienepblyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular membo- and an expansion cone 
within the preexisting stnjdure, anchoring the tubular member to the preexisting 
stnjcture. and axially deplacing the expansim cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wail thi<*ness that vaies less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
Imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %. and no necking of the walls of the annular member 
for radial expanstons (rf up to about 25%. 

A method of coupling a tubular member to a preexisting stnjcture has also 
been descnl)ed that includes Injedinjg a lubricating fluid into the preexisting 
structure, positkMiIng the tubular member and an expansion cone wtthln the 
preextsting structure, anchoring the tid>ular menter to the preexisting structure, and 
axially displacing the expansion cone relativa to the tubular member by pulling ttie 
expanston oone through the tubular member. In a preferred, embodiment, the 
lubricating flukJ includes: QARO-LUB 60U)-SEAL« brand drilling mud lubricant 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes pqsitkNiIng the expandabie tutNJiar 
member and an expansion cprie wHhin the preexisting stmcture. anchoring the 
expandable tubularmember to the preexisting structure, and 
axially displacing the expanskm pone relative to the expandable tubular member by 
pulling the expanskin cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member Includes: a first tubular nwmbw, a 
second tubular member, and a threaded conrwoUon for coupling the first tubular 
member to the second tubidar member. In a prefened embodiment, the threaded 
cwmectton includes: one or more sealing membere for sealing the Interface between 
the first and second tubujar members. In a prefened erT*o(fiment. the threaded 
connectton comprises a pin and box threaded connection. In a piefened 
embodimei^ the sealfrig niarribers are poSltkNied adjacent to an end portton of the 
threaded connectton. . In a prefBrred embodimerit, one of the seallrig membere is 
poslttoned adjacent to an end porttoh of the threaded connecHon; and wherein 
another one of the sealing mmfibers is not poslttoned adjacent to an end portton of 
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the threaded connection. In a preferred embodinnent, a pluraDty of the sealing 
membere are positioned adjacent to an end portion of the threaded connection. 

A method of coupHng an expandable tubular member to a preexisting 
staicture has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchortog the 
expandable tubular nriember to ttie preexisting structure, a^^ 
axiaBy dtepladng the expansion cone relative to the expandable tubular member by 
pulifaig the expansion cone through the expandable tubular member. In a preferred 
embodiment the expandable tubular mmiber includes a plurality of tubular 
members havb^g threaded portions tttat are coupled to one another by tiie process 
of: coating the threaded portions of the tubular members with a sbalant coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment the sealant is selected from tiie group consisting of epoxies, 
ihenrnosetting sealing compounds, curable sealing compounds, arid sealing 
compounds having poiymerizable materials. In a preferred embodiment the method 
further Includes: initially curing ttie sealant prior to radlaBy expancfing the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a prefened embodiment the sealant can be stretohed up to about 30 
to 40 percent after curing without feilure. In a prefenred embodiinent the sealant is 
resistant to conventbnal wellbbre fluidic materials. In a preferred embodiment the 
material properties of ttie sealarit are substan^ally stable for temperatures ranging 
from about 0 to 450 ^. In a prefened, einbodiment ttie mettiod further, includes: 
applying a primer to ttie ttireaded portions of ttie tubuteir members prior to coating 
ttie ttireaded portions of the tubular members with, ttie sealant In a preferred 
embodiment, ttte primer includes a curing catalyst In a preferred embodiment ttie 
primer is applied to ttie threaded portion of one of the tubular members and ttie 
sealwt is applied to ttie ttireaded portion of ttie otiier orie of ttie tubular membere. 
In a preferred embodiment the primer includes a curing catalyst. 

A mettiod of coupling a tubular member to a preexisting stiucture has also 
been described ttiat indudes positioning ttie tubular member and an expansion cone 
wittiln ttie preexisting structure, anchoring ttie tabular member to ttie (^existing 
stmcture, and axially displacing ttie expansion cone relative to ttie tubidar member 
by pulDng ttie expansion cone ttirough ttie expandable tubular member. In a 
preferred embodiment the tubular member indudes: a palr^ rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for seaUng 
the Interface l>e^>wn the tulwlar memt>er and the preexteBng stnicto 

A method (rf coupHng a tubular nr»mlw to a preexisting stnicture has also 
Ijeen descrilied that Includes positioning the expandable tubular member and an 
5 expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting sthicture. and axiatly displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more slots. In a preferred embodiment, the slots are provided at a 
10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a r»n^>rBa(panded portion of the tubular member. 

A method of coupling a tubular memt>er to a preexisting structure has also 
been described that indudte positioiiing ttie expandable tubular member and an 
expansion cone within the preexisting stnjcture. ancrfioring the exparidable tubular 
member to the preexisting stmcture. and axialiy displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion oone through, 
the expandable tubular member, In a prefoned embodiment, the tubular member 
includes: a first pree^rided portioh. an Intannediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
20 portion coupled to the IntemMdiateportkm. 

A method of coupling a tubular member to a preexisting stnicture has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting stmcture, anchoring ttw expandable tubular 
member to the preexisting stnjcture, and axialiy displacing the expansion cone 
iS relative to the expandable tubular member by pulling the expansion cone throtgh 
the expandable tubular member by applying an axial force to the expansion cone. 
The »dai force preferably includes a substantially constant axial foree. and an 
increased axial force. In a prefetted embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 
10 is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of ooupUng a tuttuiar mernber to a preexisting stmcture has also 
been described that IndudM petitioning the tubular member and an expansion cone 
wHhin the preexisting stmcture. anchoring the tubular member to the preexisting 
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structure, and axialty displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling ttie expansion cone through the expandable 
tubular member. In a prefenBd embodiment pushing the expansion oone includes: 
injectir^ a pressurized fluidic material Into contact with the expanston cone. 

A method of coupling a tubular meml>er to a pfBexisting structure has also 
been described that tmdudes posittoning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stojcture, axially displacing the expansion cone relative to the tobular member by 
pulljng the expansbn cone through the expandable tubuiar nrtember, and injecting a 
curable fluidic sealing material between the tubular member tf)d the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubularmember and an expansion cone 
within the preaxteting structure, anchoring the tubular member to the preexisting 
stnicture by hcreasing the size of the expansion cone, and axially displacing the 
expansion cone relath/e to the tubular member by pulling the expansion cone 
through the tobular nr)ent»er. 

A method of couplirtg a tubular rhember to a preexisting structure has also 
been desoibed that Indudes positioriing the tubular member and an expansion cone 
within the preexteting structure, anchoring the tubular member to the preexista'ng 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling thei expansion cone 
through the tubular member. 

A method of coupling an expandable tul)ular member to a preexisting 
stnjcture has also been descril)ed that Includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchorfrig device above the expansion cone, arKhoring the 
expandable tubula* menrtber to the preexisting structure using the anchorfrig device, 
and axially dispiaang the expansion cone. 

A method of OHjpling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the tubular nnember and 
an expansion cone within the preexisting strwture, explosively anchoring the tubular 
member to the preexisting stnjdure. and a)dally displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also t>een described that includes fbdng the position of an expansion qona within the 
preexisting stnidure. driving the expandable tubular member onto the. expansion 
cone in a firet direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
firet and second directions are different 

A method of' coupHng an expandable tubular member to a preexisting 
stnjcture has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting stnicture. releasing the 
reslHenl anchor, and axially displacing the expansion cone within the expandable 
tubular monber. 

A mMhod of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting stmdure, anchoring 
the expandable tubular member to the preexisting stnicture by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
embocfiment. pivoting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements indudes: pladng a quantity of a fluldic material onto the er^agemeht 
elements. In a prefened embodiment, pivoting this engagement elements includes: 
displacing the expandable tubulai^ member. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that Indudes pladng the expandable tubular 
member and an expansion cone into the preexisting stnicture, pladng a quantity of 
a fluldic nniterjal onto the expandable tubular member to anchor the ej^andaUe 
tubular member to the preexisting stnicture, and axially displacing the expansion 
oone. In a preferred embodiment, a» fluldic material comprises a baiite plug. In a 
preferred embodiment the fluldic material comprises a flex plug. 

A method of coupling an expandable tubular member to a . preexisting 
structure has also been described that indudes positioning the expandable tubular 
member and an expansion . cone into the preexisting stmdure. anchoring the 
expandable tubular member to the preexisting stnicture by injecting a quantity of a 
hardenaWe fluldic material Into the preexisting structure, at toast partially curing the 
hardenabte fluldic seeding ntaterial, and 
axially displacing the expansion cone. 
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A method of ooupiing an expandable tubular member to a preexisling 
structure has also been described that includes pladng the expandable tubuteir 
member and an expansion cone within the preexisting structure, and applying an 
axial force tb the expandable tabu\ar member in a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
struc^re has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting stmclure, injecting a quantity 
of a first ffuidic material having a first density Into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
second fluldic material having a second density into a portion of ttie expandable 
tubular member below the expansion coto. In a preferred embodiment, the seo^d 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been desert that includes placing the expandable tubular 
member and an expansion oone bito the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to. 
the expansion oone, and pressurizing an interior portion of the expandable tubular 
member below thfr expansion oone. 

A method of ooupiing an mpandable tubular member to a preexisting 
structure has also been desoibed that Includes placing the expandable tubular 
member and an expansion oone into the preexisting structure, and applying an axial 
fqrca to the expandfiA>le tubular rnembeir. 

An apparatus for coupling a tubular member to a preexisting stmcture has 
also been described that includes an expandable tubular nrtember, an anchoring 
ctevioe adapted to cwple the expandable tubular memt>er to the preexisting 
structure, and an expartsion cone movabty coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular memtoer. Including: 
a housing Includir^ a tapered first end and a second end. one or more grooves 
fonned in the outer surfeioe of the tapered first end, and one or more axial flow 
passages fluidldy coupled to the grooves. In a preferred embodiment, the grooves 
include drcumferentiiai grooves. In a preferred embodiment, the grooves include 
spnral grooves. In a prefsned embodiment, the grooves are concentrated around 
the axiai nriidpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a prefened embodiment, the axial 
grooves are spaced apart by at least about 3 inches In the drcurrtferenUal direction. 
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In a preferred embodfiront, the axial grooves extend from the tapered first end of 
the body to the groove. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment the axial flow passage are positioned within the 
housing of the expansion cone. In a prefened embodiment, the axial fiow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, ttie axial flow passages extend from the tapered first end of the body 
to the seoorid end of the body. In a prefened embodiment, the axial flow passages 
extend from the seomd end of the body to the grooves. In a prefenBd embodiment, 
one or mem d the flow passages include inserts having restricted flow passages, in 
a preferred embodiment, one or more of the axial flow passages Include fBtere. In a 
preferred embodiment, the cross swtional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment, the 
cross-sectional area of the grooves ranges from about 2X1(r* In* to 5X1(r* in^ In a 
prefenwJ embodiment, the cross-sedUonal area of the axial flow passages ranges 
from about 2X10^ In* to 5X1(r* in*. In a preferred embodiment, the angle of attack 
of the first laper^ end cf the body ranges from about 10 to 30 degrees. In a 
preferred mibodiment, the grooves are concentrated in a trailing edge portion of the 
tapered fleet end. In a prefened embodiment, the angle of ihdinatbn of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attadc of the first tapered end. In a prefenred embodiment, the grooves 
include: a flow channel haVring a first radius of cun«ture, a first shoulder positioned 
on one side of the flow channel having a second radius of cun^ature, and a second 
shojlder positioned on the other side of the flow channel having a thirt radius of 
curvature. In a preferred embodiment, the first, second and third radii of curvature 
are substantially equal. In a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvaturd, a first shoulder positioned on one 
side of the flow channel having a second radius of curvature, and a second shoulder 
positioned on the other side of the flow channel taving a third radius of curvature. 
In a preferred embodiment the flrM. second and ttrind radii of cun/ature are 
substantially equal. In a preferrsd embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandabfe tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tutHJiar member to the 
preexteting structure, and an expansion cone movaUy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular nnember. In 
a preferred embodiment the expandable tubular member mdudes: an annular 
member, having: a wall thickness that varies less than about 8 %..a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no Mure for r^ial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

An apparatus for coupling an expandable tubular rr^mber to a preexisting 
structure has also been described ttet indudes an expandable tubular member, an 
anchoring devtoe adapted to couple the expandable tubular member to the 
preextotmg structure, and ari expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member indudm: a first tubular 
member, a second tubular member, and a threaded connection for co(9)llng the first 
tubular* member to the second tubular member. In a preferred embodiment, the 
threaded connectton Indudes: one or more sealing members for sesding the 
Interface between the first and second tubular members. In a preferred 
embodimerit, the threaded connecUon comprises a pin and box threaded 
connection. In a preferred embodirhent, the sealing members are posWoned 
adjacent to an end portion of the threaded connectkm. In a prefened embodiment, 
one of the sealing memt)ers is positk)ned adjacent to an end portion of the threaded 
connection, and anottier one of the sealing members is not posittoned adjacent to 
an end portion of the threaded connection. In a preferred embodiment the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for ccMjplir^ an expandable tubular member to a preexisting 
structure has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular mmiber to the 
preexisting structure, and an expanskni cone movably coupled to the expandable 
tubular member and adapted to redblly expand the expandable tubular member. In 
a preferred ernbodlment the expandable tubular member indudes: a layer of a 
lubrtcant coupled to the Interior surface of the tubular member. In a pi^rred 
embodiment the lubricant comprises a metalDc soap. In a preferred embodiment 
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the lubricant is selected from the group cortsbtfng of C-Lul)e-10, C-PMOS-58-M. and 
C-PHOS-58-R. In a preferred emt)odiment the .lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
5 preferred embodiment, the lubricant is mechanically borided to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surfece of the expandable tubular member. In a 
pnsfemeid embodiment, the lubricant includes epoxy. molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 
Q An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandabie tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
pieexista'ng structure, and an expansion cone movabty coupled to the o^ndable 

tubular nrien*er and adapted to radWIy expand the expandable tubular member. In 

15 a preferred embodiment, the. expandable tubular memtter includes: a pair of tubular 
members having threaded portions coupled to one anottier. and a quantity of a 
sealant within iihe threaded portions bf the tubular members. In a preferred 
embodiment, the sealant is seleded from the group consisting . of epoxles. 
thomosetHng sealbig compounds, curable sealing compounds, and sealing 

20 compounds having polymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
ernbodlment, the sealant is resistant to cbnventtonal wellbore fluidic material. In a 
prefeffed embodlnrwnt the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450 •F. In a preferred embodiment, the 
threaded portions of the tubular menders include a primer for lnvrovfr>g the 
adhesion the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 mehoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandabte 
tubular nnemberartd adapted to radially expand the expandable tubu^ In 
a piefened enrijodiment. the expmdable tubular member Includes: a pair of rings for 
engaging the preexisting structure, and a sealing element posittoned between the 
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rings for seaflng the hterteoe between the tubular mmiber and the preexisting 
structure. 

An apparatus for coupling an expandable tubular nnember to a preexisting 
structure has also been described that includes an expandable tubular member, an 
5 anchoring device adapted to couple the expwdable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandabto 
tubular member and adapted to redialiy expand the expandable tubular member. In 
a preferred embodinrwnt, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded porton of 

10 the expandable tubular member. In a prefenred embodiment, the slots are provided 
at a non-pree)qp>anded portion of the tubular rnember. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrbed that includes an expandable tubular member, an 
anchoring device adapted to couple the e)q>andable tubular member to the 

15. preexisting structure, ahd an expansion cone movably coupled to the expandable 
tubular member and adapted to radiially e)qpand the expandable tubular member. In 
a prefenred enribodlment, the expandable tubular itiember includes: a first 
preexpanded portion, an intermediate portion coupled to ttie ffrst preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 tlie intemnediate portion. 

An apparatus for oouplihg an expandable tubular member to a preexisting 
stnicture has also been deiscribed that includes an expandable ti^lar member, an 
anchoring device adapted to couple the expandable tubular rnember to the 
preexisting structure, an expansbn cone imvably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular mentber, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expanidabie tubular member to a preexisting 
structure has ateo been described that includes a first support merT4>er, a second 
support member coupled to the first support noemt>er, an expansion cone ocnipled to 

30 the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expanston cone. . In a 
preferred embodirifieht, the outside diameter of the expansion cone is (greater than 

35 the Inside diameter of the expandabte tubular member. In a preferred embodiment 
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the outside diameter of the expansioh cone is approximately equal to the outside 
diameter of the expandabte tubular member. 

An apparatus for coupling an expandable tubular member to a preexistihg 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone ooupted to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupted to the second support member 
adapted to coupte the expandable tubular member to the preexisting structure. 

An iapparatus for coupling an expandable tubular member to a preexisting 
stnjdure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandabte tubular member to a preexisting 
stnjcture has also been described that includes a support member, an expandable 
expansion con» coupted to the support member, and an expandabte tubutar 
member coupted to the expandabte expansion cone. In a piefened embodiment, 
the expandabte tubuter member includes one or more anchoring devices. In a 
preferred embodiment, the expandabte tubuter member includes a slotted end 
portion. 

An apparatus for coupling an expandabte tubular to a preexisting structure 
has also been described that Includes a support member, an eiqMinsion cone 
coupted to the support member, an expandabte tubuter member coupted to the 
expansion cone Including one or more shape memory metel inserts, and a heater 
coupted to the support member in opposing relatipn to the shape memoiy metal 
inserts. 

An apparatus for coupling an expandabte tubular member to a preexisting 
structure has also been described tt»t Includes a support nwmber, 
an expansion cone coupted to the support member, an expandabte tubuter member 
coupted to the expandable expansion cone, and a resilient anchor ooupted to the 
expandabte tubutar member. In a preferred embodiment, the resiltent anchor 
includes a nssiltent scroH. In a preferred embodirnent. the resiltent anchor includes 
one or more resiltent ams. In a preferred embodiment, the resiltent anchor 
includes: one or more resiHent radiaDy oriented elements. In a prefened 
embodiment, the lesiltent anchor te adapted to mate wiBi the expansion cone. 
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An expandable tubular member has also been described thaf includes an 
expandable tubular body, one or morei resilient panels coupled to the expandable 
tubular body, and a release member reteasably coupled to the resilient panels 
adapts to controilably release the resilient panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more sfMkes pivotally coupled to the 
expandable tubular member for engaging the preexisting structure. In a prefenred 
emtxxiiment; the apparatus further includes one or more corresponding actuators 
for pivoting the spkes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support merhber, an expandable tubular member 
coupled to ttie expandable expansion bone, and an anchor coupled to the 
expandable tubular member. Including: one or more petal baslcets pivotally coupled 
to the expandable tubular member. In a prefenretf enrolment, the apparatus 
further includes one cf more cohespondirig actuators for pivoting the petal baskets. 

An apparatus for cpuplir^ an expandable tubidar member to a preexisting 
stnjcture has also been described that includes a support memb^, an expansion 
oom coupled to the support member, an expandable tubular member coupled to the 
/expansion cone; including: a slotted portion provided at one end of the expandable 
tubular member. 

An apparatus for coupling ian expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expansion 
cone, an expandable tubular member coupled to the expanston cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
nnember, and a mass coupled to the end portion of the expandable tubular member. 
In a prefmred embodiment, the weight of the ntass is greater than about SO to 100 
% of the yield strength of the expandable tubular mentber. 

An apparatus for coupling an expandable tubular nnember to a preexisting 
structure has also been described that includes a support member including a fluid 
passage, an expansion cone coupled to the support merrd)er, an expandable tubular 
member coupled to the expansion cone, a slip joint ooupled.to the expanston cone, 
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an end piate coupled to the slip joint, a fluid chamtwr coupled to the fluid passage, 
the fluid charUwr de&ied l>y ttw interior portion of ttie expand 
between the expansion cone and the end plate. 

A method of coupling a tubular memlwr to a preexisting structure has been 
5 described that includes positioning the tubular member and an expansion cone 
virtthin the preexisting structure. axiaBy displacing the expansion cone, removing the 
expansion oone, and applying direct radial pressure to the first tubular member. In a 
preferrad embodiment, axially displacthg the expansion cone includes pressurizing 
at least a portion ofthe mtsrior of the tubular member. In a preferred embodiment. 
10 axially displacing the expansion cone includes: Injecting a fluidic material into the 
tubular member. In a prefiwed ernbodiment. axiaHy displadng the exp^^ 
Includes: applying a temlle Ibrce to the expan^n cone. In a preferred 
drabodimenl. axtaOy displacing ihe expansion cone includes: displacing the 
expansion cone' Into the tubular merhber. In a preferred embodiment, axially 
displacing the expansion cone includes: diisplacing the expansion cone out of the 
tubular member. In a prefened embodiment, axially displacing the expansion cone 
radially expands the tubular meniber by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 6%. In a preferred embodimerft, 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
includes a wellbore casing. In a preferred embodinient. the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting stnicture includes a 
structural support. 

J5 An apparatus also has been described that includes a tubular member 

OQupled to a preexisting structure. The tubular member is coupled to the preexisting 
stnjdure by the process of: positioning the tubular member and an expansion cone 
wflhin the preexisting stojcture. axially displacing the expansion oorie. removing the 
expaiwlon cone, and applying direct radial pressure to the tubular member. In a 
prefened embodlrnent. axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: ir\jecting a fluidic material into the 
tubular member, In a preferred embodiment, axially displacing the expansion cone 
Includes: appiyihg a tensile force to the exparislon cone. In a prefened 
embodlrnent, axlaNy displacing the expansion cone includes: displacing the 
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expansion oone Into the tubular memlwr. In a prefenred embodiment, axially 
displacing the expansion cone Includes: displacing the expansion oone out of the 
tubular member. In a preferred embodiment axially displacing the expar^ton cone 
radially expands the tubular member by about 10% to 20%. In a piefened 
embodiment applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a prefened embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a prefenned embodiment, the preexisting structure Includes a wellbore 
casing. In a preferred embCKJiment, the preexisting structure indudes a p^ In 
a preferred embodiment the preexisting structure includes a stnjctural support 

Alttough thte detailed descriptibn has shown and described iiiustratiye 
embodiments of the Inventlbn, this descripfon contemplates a wide range of 
modifications, chariges, and substitutions. In some instances, one may employ 
some features of the preserit inverition wittiqut a cdrresponding use of the other 
features. Acoordhgly, It is appropriate that readers should construe the appended 
dalms broadly, and in a manner consistent with the scope of the Invention. 
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1. A system for coupCng an ebcpandabie tubular member to a preexisting 
structure, comprsing: 

5 '^"^^P^WonJng the tubular member arKl an exparwloncor»w^ 

preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 
means for axialiy displacing the expansion cone relative to the tubular 
member by pulling Ihe expansfon cone through the tubular memben and 
10 means far lubricating an interface between the tubular member and the 

expanslon'cone with a lubricant. 

2. The system of daim 1. wherein the means for lubricating the interfeoe 
between the expansion cona and the lUbuiar member, includes: 

15 coating the interior surface of the tubular membe 

of a lubricant; and 

means for applying a second part of the lubricant to the interior surface of the 
tubular member. 

20 3. The system of daim 1, wherein the lubricant comprises a metelllc 

4, The system of daim 1. wherein the lubricant is selected from the group 
consisting of C+ube-IO, C4»H0S^84«. and OWOS^R. 

25 5. The system of daim 1. wherein the lubricant provides a sliding fridlon 
ooefRdent of less than 0.20. 

6. The system of daim 1. wherein the lubricant is diemicaily bonded to the 
Interior surfaces of the tubular member. 

30 

7. The system of daim 1, wherein the lubriautt is medtanicaliy bonded to the 
interior surtSaoes of the tubular member. 

8. The system of daim 1. wherein the lubricant Is adhesively bonded to the 
35 interior surface of the tubular member. 
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9. The system of dalm 1. wherein the lubricant includes epoxy, niolylKienum 
disulfide, graphite, aluminum, copper, aiumisilicate and pcdyethylenepolyBmine. 

10. The system of daim 1. wherein the expandable tubular member inductes: 
a first tubular member. . \ 
a second tubular meinben and 

a pin and box threaded cpnnedion fca- coupling the first tubular member to 
the second tubular member, the threaded connection Including: 

one or more sealing members for sealing the interfece between the first and 
second tubular members. 

11. The system of daim 10. wherein the sealing members are positioned 
adjaoent to an end portion pf the threiaded connection. 

12. -The system of daim 10» wherein one of the sealing members is positioned 
adjaoent to an end portion of the ttveaded connection; and wherein another orie of 
the sealing members is not posWoned adjaoent to an end portion of the threaded 
oorinection. 

13. The system of claim 10. wherein a plurality of the sealing nrmnbers are 
positioned adjacent to an end portion of the threaded connection. 

14. The system of daim 1 , wherein the expandable tubular member indudes: 

a plurality of tubularmembers having threaded portions that are coupled to 
one another by the process of: 

coating the threaded poritons of the tubular nrienribers 

coupling the threaded porttons of the tubular rnembers; and 
curing the sealant. 

15. The system of daim 14, wherein the sealant is selected from the group 
consisting of epoxies. thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

IB. The systemofdaim 14, further Induding: 
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means for initially curing the sealant prior to radyiy expanding the tubular 
ntembws; and 

means for finally curing ttie sealant after radially extending the tuto^^ 
memt)ers. 

5 

17. the system of daim 14. wherein the sealant can t>e stretched up to 40 
percent after curing without faHura. 

18. The system of daim 14. wherein the sealant is resistant to conventional 
It) weiiborefluidicmatartals. 

19. The system of daim 14, wherein the material properties of Uie sealant are 
substantially stable for temperatures ranging from 0 to 4SQPF. 

15 20. The system of daim 14. further induding: 

. means for applying a primer to the threaded portions of ttie tubular niembers 
prior to boating the threaded poitions of tt» tubular nwnbers with the sealant 
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21. The system of daim 20, wherein ttie primer Includes a curing cata^t 

22. The system of daim 20. wherein ttie prirner is applied to the ttireaded portion 

of one of ttie tubular members and ttw sealant Is applied to ttw threaded portion of 
tiie ottter one of the tubular members. 

15 23. The system of daim 20, wherein ttie primer indudes a curing catalysL 

24. The system of daim 1. wherein ttieexpandable tubular member Indudes: 
a pair of rings for engaging ttie preexisting structure; and 

a seaHng element positioned between ttie rings for. sealing the interface 
0 between ttie tubular member and ttw preexisting stnjcture. 

25. The system of claim 1. wherein ttie expandable tubular inember indudes: 
a first preexpanded portion; 

an Intennedlate portion coupled to ttie first preexpanded portion induding a 
5 seabig element; and 
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a second preaxpanded portion coupled to the intennediata portion. 

26. The system of daim l. wherein the means for anchoring ooiini^ 
for explosively anchoring the tubular member to the preexisthg structure. 
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1^ A'^*«*ofcoupll,^anexpandabletubularmentf«rtoapre8xfe 
structure. oofivrteJng: * 

5 structuT'""''^'^'"'"'''"^^ 

anchoring the tutelar meml)er to ttip pre8)dst|ng stnk^ 

f«"y^'*P'««^n9»«expansfonconerelativetotheto^^ 

puOffig the expansion cone through the tubular memben an^ 

lubricating the interface bet^ tt« expansion cone and the tu^^ 
iw rnember. 



2. The method of darm l. whereto lubricafirtg the interface between the 
expanstori cone end ihe tubular member Includes: 
Inj 

15 wpansloit cone and the tubular rnernber. 



•jectlog a lubricatfng fluid Into the trailing edge of the Interface between the 



from about 1 to 10.000 qentlpolse: r -yns 

20 4. The method of dafm 2. wheieta the Irifecttng Includes: 

Injecting lubricating fluid Into a tapered end of the axpansk^^^ 

5. The method of dalm 2. wherein the Injeding Includes- 

mjedlng lubricating fluW Into the area around the axial midpoint of a first 
tapered end of the expansion cone. 

6. The method of da(m 2. wherein the injecting irwiudes: 
Injecting lubricatihg fluid Into a second end of the acpanslon cone. 

7. The method.of dalm 2, wherein the injecting includes- 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method ofdaim 2. wherein the Injecting Includes: 
Injeding hibricaUng fluid frito an interior of the expanston 



cone. 
127 



9. The method of dalm 2. v«*»rejh the Injeding includes: 

ir^ng lubricating fluid through an outer surftioe oT the expansion cone. 



5 10. The method of daim 2, wherein the injectihg Includes: 

Injecting the lui>ricating fluid Into a pluraiity of discrete locations alorig the 
IralBng edge portion. 

The method of dalm 2, wherein the lutvicating fluid comprises: 
drilling mud. 

The method of daim 2, wherein the lubricating fluid further Indudes: 
TorciTrim ill; 
EPMudlb;and 
DrillNrSnd. 

The method of daim 2. wherein the lubricating fluid comprises: 
TorqTrimlll: 

EPMudiib;and 

PrillN-Siid. 

14. The method of daim 1 . wherein lubricating the interface between Ihe 
expansion cone and the tubular member imiudes: 

coaiUng the interior surface of the y»idar merhbef with a lubricant. 

15. The method of daim 1. wherein lubricating the inteifeice between the 

expansion cone and the fibular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surfece <rf the tubular 
member. 

1 8. The method of daim 14. wherein the lubricant qomprises a metallic soap. 
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«l»«»Klofc^Jlb..10,ow>s^and&»^osw^. 

5 ooefRdent Of fess than about 0.20. 

ia The method of ctelrn 14. M^,Bln the hitKicant Is chemically bonded to the 
Interiorsurfacesofthetubularmembers, "wiotne 

Interior surfaces of the tubular members. • 

^l^ThemettK^^ 

Interior surface ofthe tubular members. 
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dbuMkte. graphMe. aluminum, copper, alumlsilte^ 

23. AmethodofcoupmgatubularmembertoaprBexIstlngstructuiB 
20 convm'sing: . 

structur'^''^"**"'"'''™'^'''^'""'^^^^ 

anchoring the tubular member to the preexisting stnicture; and 
a^allydispladngtheexpanslonconerelrtlvetothetubularmem^ 
pulling the expansion cone through the tubular member; 
wherein the tubular member Inchides: 
an annular member, Including: 

a wan thickness that varies less than about 8 %: 
a hoop yield strength that varies less thanabout 10 %• 

imperfecaons of less than about 8 % of the wall thickness- 
no laiure for radial expansions of up to about 30 -Jt- and 
^^^neckingofthev^llsoftheannularrr^forra^^^^ 
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24. AmethodcrfooupBngabbularmembertoapreeKlstingstrac^ 
oomprising: 

injecting a lubricating fluid into the preexisting sbucture; 
positioning the tubular member and an expansion cone vyithin the preexisting 
5 stnrcture; 

anchoring the tubular member to the preexisting stnjcture; and 
axlaily displacing the expansiori cone relative to the tubular memb« by 
pulling the expansion cone through the tubular member. 

0 25. The method of dajm 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant 

26. A method xrf coupling an expandable tubular member to a preexisting 
structure, comprising: 

5. POSf^Jon'Og the expandable tubular ifnember and an expansion cone 

the preexisting structure: 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through thei expandable tubular member, 
wherein the expandable tubular member Includes: 
a firet tubular member; 
a seomd tubular nraniber; and . 

a threaded connection for coupling the flrst tubular member to the second 
tubular member, the threaded connection Including: 

one or more sealing mennbers for sealing the interface between the first and 
second tubular members. , 

27. The method of dalm 26. wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of claim 26, wherein the sealing members are positioned 
a((jaoent to an end portion of the threaded connection. 

29. The method of claim 26. wherein one of the seaUng membere Is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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<»««ng »» lh««led p«io™ of the luhto m«rt«„,; ^ 

curing the sealant 

<»"W».*. and 8«a„g oompaw. l*^ pol»«»*,bto matort*. 
33. Theme«igdotclalm31.(ur»ierIncludh9- 



and 

finally curing the sealant afler radially expanding the tubillar 



members. 
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36. The method of dalm 31, wher^ the material properties <rf the sealant are 
substantial^ stable for temperatures rangir^ from about 0 to 450 "F. 



37. The method of daim 31 , further including: 

applying a primer to the threaded portions of the tubular manbers pitor to 
coating the thnsaded portions of the tubular members with 9w sealant 

38. The method of dalm 37, wherein the prinf»r includes a curing catalyst 

39. The method of dalm 37, wherein ttw primer Is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tububr members. 

40. The rhethod of dalm 37, wherein the primer indudes a curing catalyst 

41. A method of ooupRng a tubular member b> a preexisting staidure. 
comprising: 

positioning the tubujar member and an expansion cone within the preexisting 
structure; 

anchoring the tubular rnember to the prseidsting structure; and 
axially displadng the expansion cone reiatiwe to the tubular member by 
pulling the expansion cone through the expandable tubular member; 
wherein the tubular member indudes: 

a pair of rings for engaging the preexisting stmdure; and 
a seaHngelement positioned between the rings for sealing the Interfece 
between the tubular member an^ the preexisting structure. 

.42. A rnethod of coupUng a tubular member to a preexisting structure, 
comprising: 

posWonlng the expandable tubular member and an expansion cone within 
the preexisting structure: 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone throi^h the expandable tubular member, 
wherein the tubular men^i; indudes one or more slots. 
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43. The method of daim 42. the slots am provided at a Dfee»»nH«H 
portion of thetubularmember. P^vweoatapreexpanded 

S 44. Thernethodofclalm42.wherelnthestot».iirBp«^^ 
preexpanded portion of the tubWar member. 



45. 



A method of coupling a tubular member to a preexisting 
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comprising: . " a preexisting structure. 

thepree^rL^"^""^^^^^^^ 

arK*K»ing the expandable tubular 
^ a^llyd^ngtheexpanslono^er^^^^ 

wnereh the tubular member Includes: 
a fl«t preexpanded portion; 

sea.r.rjirr'^^ 

^ portion coupled to t^ 

46. A^thodofccHipllngatubularmembertoapreexIstlnfls^^ 

oomprisir^: 



25 

axlally displadng the expansion cone relative to the 



anchoring the expandable tubular member to the preexisting structurej and 



mor^K^K i„ ^ ► ©xpandabte tubular 

n^by pulling theexpanslon cone through the e^ 
applying an axial force to the expanslori cone; ""moeriy 
wherein the axial force includes: 

30 ««ubstantially constant axial force; and 

an Increased axiai force. 

35 



133 



48. The method of dalm 46, wherein the increased axial force is provided on a 
random basis. 



49. The method of daim 46, wlierein the ratio of the increased axial force to the 
sul)stantialiy oonstam axiiJ force ranges from about 5 to 40 %. 

51. A method of coupiing a tubular member to a preexisting stnicture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the pr^xisting stmdure; and 
axlally displacing the expansion cone relative to the expandable tubular 

member by pusWng and pulling tite expansion cone through the expandable tubular 

member. 

52. The method of daiih 51, wherein pushing the expansion cone includes: 
injecting a pressurized fluidic materlai Into contact vi»ith the exp^ 

53. A method of coupling a tubular member to a preexisting structure, 
oonqsrisir^: 

positioning the lubuldr member and an expansion ieone wiUiln the preexisting 
structure; 

anchoring tile tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular fnember by 
pulling tt»e expansion cone ttirough tile expandable tubular memben and 

injecting a curable fiuldic sealing material between the taibuiar member and 

the preexisting structure prior to axially displacing the expansion cone. 

54. A method of coupling a tubularnrwmber to a preexisting structure, 
comprising: 

positioning the tubular member and an exfiansion cone within ttie preexisting 
structure; 

anchoring «» tubular member to the preexisting stmclure by increasing the 
size of the expansion cone; and 
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Ito tubular memtarloth«Di«mdMi,v,«^ . . 

positioning the expandable tubular mamh«r o„« . 
20 »to«ydlspladng the expansion cone. 

driving the expandable tubular member oni«ih-o . «™«ure. 
dlredioniand . expansion cone In a firet 

axlally displacing the expansion cone in HI ^ 

35 expandablehibularmember; 
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wherein the first and second directions are different 



59. A method of coupling an expandai)le tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting ^tmcture; 

releasing the resDient anchor, and 

axially displacing the expansion cone within the expendable tubular member. 

60. A method of coupling an expandable tubular member toe preexfeting 
structure, comprising: 

pladng the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting one or more engagement elements; and 
tHdally displacing the expansion ome. 

61. The method of daim 60, wherein pivoting the engagement elements 
Includes: 

actuating the engagement elements. 

62. The method of daim 60. wherein pivoting the engagement elements 
includes: 

piadng a quantity of a fluidic material onto the engagement elertients. 

63. The method of daim 60, vi*»reln pivoting the engagement elements 
indudes: 

dispiadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexistirig 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting sbucture; • 

pladng a qumtify of a fluidic material onto the expandable tubujar member to 
anctor the expandable tubular member to the preexteting stnjdure; and 
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placing the expandable (ubidar member and an expansion cone into the 
preexisting stnjcture; 

anctorir^ the expandable tutMar member to the preexisting stmcture; 
applying an axial force to the expansion cone; and 

5. P«ssuria>^ an interk»r portion of the expandable tubular member be^ 

expansion cone. 



71 . A method <?f coupling an expandable tubular membw to a piieexistnig 
structure, comprising: 

placing the expandable tubular member and an expansion cone Into the 
preexisting stnjcture; and 

applying an axial force to the expandable tubular member. 
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72. An apparatus for.coupllng a tubular member to a preexisting siruchire. 
15 comprising: 

an «(pand^ tubular member. 

an anchoring device adapM td a)uple the expandable tubutar mmiber 
the preexisting structure; and 

an expansiofi cone movably coupled to the expandable tubular member and 

20 adapted to radially expand the expandable tubular member, Including: 

a housing including a tapered first end and a second end; 

one or nxm grooves formed In the outer surface of the tapered first end; and 

one or more axial flow passages fluididy coupled to the grooves. 

25 73. The apparatus of claim 72, wherein the grooves comprise drcumf^ntial 
grooves. 

74. The apparatus of claim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of dalm 72. wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. . 

76. the apparatus of dalm 72, wherein the axial flow passages wmprtee axial 
grooves. 

35 
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teastaboutaincheslnthecfrcumferantlaldl^^^^^ Paoed apart by at 

5 opered first end Of the body to the giooves. 

79. T»«Wr«u8ofclaim76.wherelntheaxlalg«^ 
«eeondendofthebpdytolhegrooves. nonomme 

tapered first end of the body to the secorW end of the body. 

lir. ZT''^''"*''" ^fl^-Passages are pos«loned 

wfthh the housing oflhe expansion cone. P«™onea 

opered first end of the body to the grooves. 

^ '^"''"wtfoflhebodytolheseoofxlendoflhebody. 

second end Of the body to the grooves. 

25 85. T^^Pa«tusofdalmW.v^ereinoneormorBofthenowpassaQM 

•nserts having restricted How passages. ^ «ow passages rndude 
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87. TJ« apparatus Of daim 72. Wherein the cross set^w^^^ 
greaterthanthecrosssectiohalareaoftheaxfalfiow, '~S«)ovesis 



88. The apparatus Of dalm 72. Wherein the cross^ctfo^^ 
35 rangesfromaboul»<l(r'in2to5X10^ln»: ™winegiooves 
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89. The apparatus of daim 72. wherein the cross-sedtonal area of the axW 
passages ranges Iron about 2X10* In* to 5X10* In*. 

90. The apparatus of dalm 72. whersin the angle of attadt of the first tapered 
end of the body ranges from atxMJt 10 to 30 degrees. 

91 : The apparatus of dalm 72, wherein the grooves are concentrated In a trailing 
etfge portion of the tapered first end. 

92. The apparatus of dalm 72. wherein the angle of indination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

93. The apparaihjs of dalm 72. wherein the grooves indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radiis of cwvature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of curvature. 

94. The apparatus of daim 93. wherein the first, second and third radH of 
curvature are suiistantially equal. 

95. The apparatus of daim 72. wherein the axial flow passages Include: 
a flow channel having a first iadius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radnis of curvjature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radli» (^curvature. 

96. The apparatus of daim 95..whereln the first, second and third radii of 
cunnture are substantially equal. 
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an expandable tubular member 

w raoiaiiy expand Ihe expandable tubular member 

whefBlnlhe expandable tubular member Includes- ' 
an annularnfwmber. having: 

a wall thicknesalhat varies lew than about 8 %• 

a hoop yield strenga, that varies less than about i o %• 

•'n^rtecflonsoftessthanab^ 

no failure for radial expansions Of up to ^ 30 %; and 

about 
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an expandable tubular member 

Wherein the expandable tubular member Includes: 

a first tubular member; 

a second tubular memben and 

owar member, the threaded connection including- 
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100. The apparatus of dalm 99, wherein the threaded connection comprises a 
pin and tx>x threaded connection. 

101. The apparatus of claim 99, wherein the seaHng menil>ere are positioned, 
adjacent to an end portion pf the thrraded connection. 

1 02. The apparatus of daim 99, wherein one of the sealing memlwrs is positioned 
adjacent to an end portibn of the threaded connection: and wherein another one of 
the sealing members is not positioned adjacent to an end port'oh of the threaded 
connection. 

103. The apparatus of claim 99, wherein a plurality of the sealing members are 
posifoned adjaoertf to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

ah expandable tubular nrnrriber, 

an anchoring devtee adapted to couple the expandable tubidar cnember to 
the preexisting structure: arid 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular meinben 
wherein the expandable tubular member Includes: 
a layer of a lubricant coupled to the interior surface of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a melanic soap. 

106. The apparatus of dalm 104, wherein the lubricant is selected from the group 
consisting of (>Lube.10, C>WOS-58-M, and C-PHOS-58-R. 

107. The apparatus of daim 104, wherein the lubricant provides a sUding fricHon 
coefficient of tess than about 0.20. 

108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular m^ber. 
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109. The apparatus of claJml04 whiwrfnfK. I 

110. The apparatus of daJm 104 «*mr»»«fK . 

10 

an expandable tubular member 

wherainttwexpandablelubularmemberlndudes- ' 

apuantHyofasearantv^tHinthettueadedp^^ 

113. "^«PP«'«"s«rfdalm1l2.wheralnth»seatemisselectedfm^ 

and sealing compounds having polymertzable materials. 

114. T^W«tusofclaimll2.wheralnthesealamindudesaninH^^ 

and a final cure cyde. °^r"'"9««e8 an initial cure cyde 



143 



117. The apparatus of daim 1 12. wherein the material properties of the sealant 
are 8ul)stantlally stable for temperatures ranging.fran alwut 0 to 4M 

118. The apparatus of daim 112. wherein the threaded portions of the tubular 
membere Indude a primer for Improving the adhesion of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring devloe ate^ted to couple the exparrfabte tubular member to 
the preexisting stnjctue; and 

ah expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member 

«i(herein the expandable tubular member indudes: a pair of rings for 
engaging the preexisthng slructure:.and 

a sealing element positioned between the rings Itor sealing the Interface 
between the tubular member and the preexisting structure. 

120. An apparatus for coupling ap expandable tubular member to a preexisting 
structure, conprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexistmg structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to ladiaily expand the expandable tubular member 

wherein the expandable tubular member indudes one or more slots. 

121. The apparatus of daim 120. wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of dalro 120. wherein the slots are provided at a non- 
praexpanded po^ of the tubular member, 
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an expandable tubular memben 

'^.reln the expandable tubular member IndiidM: ' 
a fiist pieexpanded portion; 

an expandable tubular member, 

a v*««. iwd pM,.B. coupM to ihe anehprtng d«to^ 
"*»t support membw; 

a iBcond m«nber coupted to «» ft„ supp^ ...^ 
an«9««io„con.ooiiplBdtotl»fw,„pportn,«rt).n ' ' 

«»*«»«Wndabhtubuhr™«««to««p«^ 
128. ■^=l>Paialu8ofdalm12S.wl«»ttitooul8W8*»nrt.r„,»,. 
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127, The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is approximately equai to the outside diameter of the expandalJle tubular 
memt)er. 



5 128. An apparatus for coupling an expandable tulMiiar member lb a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member, 
an expansion cone coupled to (he first support member. 
10 ^ expandable tubular member coupled to the expansion cone: and 

an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting stmciure. 

129. An epparatus for coupling an expandable tubular member to a preexisting 
15 stnicture. oomprtsing: 

a support member 

an expandable expansion cone oDupied to the support memben and 
an spendable tubular member coupled to the expansion cone. 

20 130. An apparatus for coupling an expandable tubular member to a preexlstir^ 
stRicture, comprising: 

a support member: 

an expandable expansion cone coupled to the support memben and 

an expandable tubular member coupled to the expandable expansion cone. 

131. Theapparatus of dalm 130, wherein the expandable tubular member 
includes one or more ancholng devices. 

13Z The apparatus of daim 130, wherein the expandable tubular member 
0 indudes a sl(^ end portion., 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: . . ' 

a support mend>er; 

an expanston cone coupled to the support member. 
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an expandable tubuter member cnufitarf »« 



"•woofy metal Inserts. 

5 



10 



a support member; 

an expansion cone coupled to the support meirtber 
anexpa^bte^bu^,^^,^^^^ 

a resfflent anchor coupled to the expandable tubular 

15 '''' I^T'^"''''"^'^ 

3 rBstiient scroll. 

136. ^1>l>-«u,«,Mmm.^t»^^,^. 
one or more reslHent amis. 

"» « TOm iwrtllent fBdSB/ oftenIM d«nents. 
With the expansion cone pw romaie 
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139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or nrxxe resinent panels coupled to the expendable ^^^^ 
30 oontiDllably release the resilient panete. = 

asupportmemben . 
3« ^"*^'«'«««*« coupled toihe support m^ 
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an expandable tubular member coupled to the mpandaUe expansion corte; 

and 

an anchor cot^led to the expandable tubular member, IndiMling: 
one or more spikes pfvotally coupled to the expandable tubular member for 
engaging the pree;dsting structure. 

141. The apparatus of dalm 140. further including one or more corresponding 
actuators for pivoting the spikes. 

142. An apparatus for coupling an exi>andabie tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support Hfiembien 

an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor co(4>led to the amendable tubular member, including: 

one or more petal baskets pivotally coupled to the expandable tubular 
memtwr. . 

143. The apparatus of daim 142. further including one or more corresponding 
actuatore for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expanston cone, including: 

a stotted portkm preyUed at orw end of the extendable tubular merTd)er. 

145. An apparatus for coupling an expandable tubularnrwmbrt- to a preexisting 
structure, oomprtsing: 

a support-member. 

an expansfon cone; 

an expandable tubular member coupled to the expartskm cone; 
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a support member indudfng a fluid passage; 
10 «»««P»«ton cone coupled to the support member 

an expandable tubular member coupled to the exparisioh cone- 
a slip loinl coupled to the expansion cone; . ' 

an end plate coupled to the slip joint 

^ *"""''^'^"'^'°»^""Wpas^^^ 

IfJT^Amethbdofooupllngatub^^^ 
ocmiprising: 

Structure; • * 

axlaBy displacing the expanston cone; 
removing the ejqiahslon cone: and 

applying direct nadlal pressure to the tubiilar member. 
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I^^Themethodofda^ 

pressurizing at least a portion of the interior of the tubular membe^^ 

inlLs^'^*^'"'^"''^ 

Injecting a fWdic material into the tubular member. 
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applying a tensile feme to the expansion cone. 

151. The method oT dain) 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular member. 

152. The method of daim 147, wher)din axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular mmd>er. 

153. The method of daim 147, wherein axially displadng the expansion cone 
FSKiially expands the tubular number by about 1 0% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the fir^ 
tubular member radially exparids the tubular motrbBT by up to about 6%. 

155. The method of daim 147, wherefn an)tying direct radial pressure to the 
tubular member indudes applying a radial force at discrete 

156. The method of daim 147, wherein the preexisting stmdure indudes a 
welibore casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. . 

158. The method of claim 147, wherein the preexisting staicture indudes a 
structural support. 

159. An apparatis, comprising: 

a tubular member coupled to a preexisting structure; 
wherein the tubutar member is coupled to the preexisting stnicture by the 
processor 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

axially displadng the expansion cone; 
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removing the expansion cone; and 

applying diredradjal pressure to the tubular member. 

pr«««irang at least a portion of the interior Of the ^^^^ 
/;^J^«P'««^^cte,m159.^ 

10 ''*<*'"9a'luldtematerlallntothetubuIarmemb^r. 
1«J«appa«tu.of<*.m15?.whe^ 

applying a tensile force to the expansion cone. 

•"MK^ng Ihe e«p«i8l(« con. Wo (h. lusular niwntw. 

<««*<i^, (h» Bipareipn cone out th, tutjar TOi^ 
2S '^«>««n*lhelulHtom««»,by.bout1o»to20S. 

35 
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m The apparatus of claim 159, 
pipeline. 

170. The apparatus of dalm 159, wherein the preexisting structure includes a 
structural support 

171. A system for coupling an expandal)le tutHJiar meml)er to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone vwthiri the 
preexisting structure; 

means for anchaing the tubular member to the preexisting structure; 

means for axiaify displacing the expansion cone relative to the tubular 
member by pullirig the expansion cone through the tirt)ular member and 

means for lubricating the interfece between the extension cone and the 
tubularmember. 

172. The system of dalm 171, wherein the means for lubricating the interface 
between the expansion cone and ttie tubular member indudes: 

means for injecting a lubricating fluid Into the trailing ec^e of the interfeoe 
between the expansion cone and the tubular member 

173. The system of dalm 172, wherein the lubricating fluid has a vlseosity ranging 
from alwut 1 to 10,000 qentipolse. 

174. The system of daim 1 72, wherein the injecting Includes: 
injecting lubricating fluid nito a tapered end of the expansion cone. 

175. The system of daim 172, wherein the means for Injecting includes: 
means tor injecting lubricating fluid into the area around the axial midpoint of 

a first tapered end of the expansion cone. 

176. The syslem of daim 172, wherein the rneans for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

177. The system of daim 172. wherein the means for infecUng indudes: 
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Of tfw expansion cone. -wnaena 



178. ThesyslemofcIaim172.whe,«inthemean8fbrNecllnglhdu^^ 
means for injeefing lubricating fluw Into an Interior of-m^^ 



oone. 





179. 




oone. 
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180. 




atongi 


15 


181. 



..-.y«»moTaa.m 1 72. wherein the means for injecting hchides- 
meansfbrlr^nglubricatlngfluldthnH^hanoutorsurtac^ 



, ^„„ , wnerem the means for Injecting Includes- 

m^fbr Neding the lubricating fh.id into a plurality of dfe^^ 



« , ^2. Wherein the lubricating fluid comprises: 
driHIngmud. 

182. 7^^ofclalm172.whe«Nntheiubrk«*^ 

TonqTrimlll; ^ • 

20 EPMudllb:and 
DrillN-Slid. 

183. The system of dalm 172. Wherein the lubricating fluid copses- 
TorqTrimlll: 

25 EPMudllb:and 
DrillN^SBd. 

1M^^ 

between the expanston cone and the tubular member Includes- 
meansfbrcoatlngthelnteriorsurtaceofthetubularmem^^^ 

185J^s^^ 

D««»fBen the expansion cone and the tubular member includes- 

35 ^.jz:!'^'^'^'^'''''-^'--^^''^^ 
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means for applying a second part of the lubricant to the interior surface of the 
tidnilar member. 

186. The system of daim 184, wherein the.lubricant comprises a maiallk: soap. 

187. The system of daim 184, wherein the lubricant Is selected from the group 
. consisting of C-loibe-IO, C-PHOS-58-M, and C-PHOS-58-R. 

188. The system of daim 1 84, wherein the lubricant provides a sliding friction 
coeffident of less than about 0.20. 

189. The system of daim 1 84, wherein the lubricant is chemically bonded to the 
Interior surfiaces of the tubular members. 

190. The system of daim 184. wherein the lubricant is mechanically bonded to ttie 
interior surfaces of the tid)ular mmnbers. 

191. The system of daim 184. wherein the lubricant is adhesively bonded to the 
Interior surface of the tubular members. 

192. The system of daim 184. wherein the lubricant indudes epoxy. molybdenum 
disulfide, graphite, aluminum, copper. alumisOicate atnd polyethyienepo^ifirine. 

193. A system for couplir^ a tubular nrarnber to a preexisting sinicture. 

comprising: 

positioning the tid>ular member and an expansion cone within the pie«dsting 
structure; 

anchoring the tubular ntember to the preexisting structure: and 

axially displadng the expansion cone relative to the tubular member by 
pulUng the expansion cone through the tubular memben 

wherein the tubular mentwr indudes: 

an annular member, including: 

a wall thickness that varies less than about 8 %: 

a hoop yield strerigth that varies less than about to %; 

Imperfedioris of less than about 8 % of the wall thickness; 
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no lanu,B for radial expansions Of up to about 30 %: and 

nonecWngoftHewallsoftheannularmemhftrihr^H.-. 
about 25%. TOmber for radial expansions of up to 
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''**»«^ Into Ihe preexlslins sl^ 



25 memben '"'o«9h the expandable tubular 

v>*ierelnlheexpandabletubularmemberlncludes: 
a first tubular member; 

a second tubular memben and 
. ■ »» threaded connection Including- 
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198. The system of dalm 196. wherein the sealing members are positioned 
adjacem to an end portion of the threaded connection, 

199. The system of daim 196, wherein one of the sealing memtwrs is petitioned 
adjacent to an end portion of the threaded connection; and wherein another one of 

the sealii^ memlMre is not positioned adjacent to an end portiori of the threaded 
connection, 

200. The system of daim 106, wherein a plurality of the sealing membere are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupling an expandable tubular memi)er to a preexisting 
structure, oonrq)rt8ing: 

mearw Ibr positioning the e)q»andable tubular member and an expansion 
cone within the preexisting structure; 

mems fcN- anchoring the exiMndable tubular meinber to the prewdsting 
structure; and 

nraans for ^lly displadng the expansion cone relative to the expandable 
tubular member by pulHng the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
members hayirig threaded portions that are coupi^l to one another by the process 
oft 

coating the threaded portions of the tubular members with a sealant; 
oouplir^ the threaded portions of the tubular members; and 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sieallng oorhpounds having poiyrrariz^le materials. 

203. The system of daim 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubtdar 
members; and 

156 



members 



"wrow percent after cunng Without fallura. 

y woe ror temperatures ranging fhMnatwirtO to 450 'F. 

207. Tte system of dalm 201. hirther Including- 

,ne inreaded portions Of the tubular meml)ers with the seate 

208. ^^afcb*n207.where^««p,^,^^„^^^^^ 

209. The system of dalm 207 whiM^«»K 

a sealing element positfoned hetiAJrtftfi fK^ 
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21Z A system for ooupling a tubular member to a preexisting struchire, 
comprising: 

pc^oning the expandable tubular member and an expansion cone within 
5 the preexteting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expahsiofi cone through the expandable tubular meifnben 
wherein the tubular mefT4)er includes one or more slots. 

10 

213. the system of daim 21 2, wherein the slots are provided at a preexpahded 
portion of the tubular member. 

214. The system of daim 212/wherBin the slots are provided at a non- 
15 preexpanded portion of the tubular mertibeir. 

215. A system for ccHjpting a tubular rnember to a preexisting structure, 
oonipriisir^: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting stnidure; 

anchoring the expandable tubular member to the preexistinig structure; and 

axially displadng the expansion cone relative to the exp6^ 
member by pulling the expansi^) cone through the expandable tubular member; 

wherein the tubular member include: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first prMxpanded portion induding a 
sealing eierrwnt; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling.a tubular member to a preexisting structure, 
comprising^ 

positioning the expandable tubular meifnber and an expansion cone within 
the preexisting structure; ; 

anchoring the expandable tubular member to the preexisting structure; and 
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a^lly displacing theexpanston cone rBtefivetolheexpa^ 

applying an axfal force to the expansion cone; 
wherefrj the axial force Includes: 

5 a •ubslantially constant axial force; and 

an increased axial force. 

^ Of d*„ 218. wn™1„ ho™*ed »bl *ice i. p»*l«. .„ a 



10 

15 «*M««tla«yconrtan«a*lfcra«„B«ftom . . 

220. A«!«<««W««*lng,iubitom«nl»rto.p««|Mi„g,j^ 

oomprfeing: . V 

20 preewsbng structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axlally dlspladng the expansion cone relative fo the expandable 

h^buter member by pushing and pulling the e^^ 

Bwularmember. 

25' 

221. T^»y«temofdaim220.«*,erelnthemeansforpushingthee^^ 
includes: 

means for inJecUng a pressurized fluidic material into contact with the 
expansion cone. . 

30 ' . • . 

222. AsystemfqrcouplingatubularmembertoapreeWstlnsstnicture 
comprising; " . 

prBexIstIng Structure; ^ 

35 '^'«'»«"<*«ringthetobularmembertothep«exls^^ 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member, 
and 

means for injecting a curable fluidic sealing material between the tubular 
member and the pree}dsting structure prior to axially displadng the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
prsexistbig structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for a)daiiy displacing the expansion cone relative to the tubular 
member by pulling the mpeinsion cone through the tubular nrwnber. 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expanston cone within the 
preexisting structure; . 

means for anchoring the tubular member to the preexbting structure by 
heating a portion of the tubular member; and . 

means fbr axially displacing the expansion cone relative to the tubular 
ntember by pulBng the exparoion cone through the tubular member. 

225. A system fbr coupling an expandable tubular member to a preexist^ - 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for posittoning the anchoring device above the expansion cone; 

means (br anchoring the expandable tubular member to ttie preexisting 
structure using the anchoring device; and 

* means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular niember to a preexisting 
structure, comprising: 
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Structure; 



wherein the firat and second directly 

'^^y-'^'^'orcouplinganexpandew.hibularm*^^ 
structure, comprising: «preexi8ong 
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meansforpiadngtheexpandabletubular/anexpansionconeahdaresinert 
anchor wtthin the preexisting stnjcture: <»ne. and a resilient 

means for releasing the resilient anchon and 

ananelK>rlnlollie|>i»axWln9slnjelui.; 'wnw" cone, and 

«>«ly disptodr, Ih. expansion «»» 
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means for actuating the engagemerrt elements. 

231 . The system of daim 229, wherein the nneans for pivoting the engagement 
elmtents includes: 

means for placing a quantity of a fluidic material onto the engagement 
elements. 

232. The ^em Of daim 229, wherein the means for pivoting the engagement 
elements includes: 

nrieans for displacing the expandable tubular nien^ 

233. A system for ooupling an expandable tubular memberib a preexisting 
structure, pomprising: • 

means for pladng the expandable tubular member and an expansion cone 
into the preexisting structure; 

means for pladng a quantity of a fluidic material onto the expmdabte tubular 
member to anchor the expandable tubular rhember fo the preexisting stmcture; and 

means for axially displadng the eixpansion cone: 

234. The system of daim 233, wherein the fluidic matertel comprises a barite plug. 

235. The system of daim 233, wherein the fluidic niatermi comprises a 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positonhg the expandable tubular member and an expansion 
bone into the preexisting structure; 

n^ns for anchoring the expandable tubular member to the preexlstif^ 
structure Injeding a quantity of a hardenable fluidic material into the preexisting 
strudure; 

means for at least partially curing the hardenabte fluidic sealing material; and 
means for axially displadng ttte expansion cone. 

237. A systrnn for ppupling an eiq^andabte tubular manrdt>er to a preexisting 
structure, conv)rising: 
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"^^^'^P'acingtheexpandabtetubularmemberandan^^ 
wthlnthepree)(tetlrjg8tructufB;and «4«n«oncone 

wimin the preexbttng slructure; 

™»»*»"nl«<lng8q»n%ofswri.iWie„«ertalh.*HiaW 

TOmben and 

n^anslbrh^ectingaquan^ 

vwherein the second density Is greater than iie flret de^ 

239. AsystemforcoupIlnganexpandattetubularmen*ertoap^^ 
stnjdure. comprising: t-»p~»Mii8 

'^""'°^P'«^'^tt«e'Vandai)le tubular n«rnbe 
20 into the preexisting structure; wpanswn cone 

^ means for anchoring the exp^ndalrfe tubular member to the preexisting 

applying an axial force to the expansion cone: and 
25 below the expansion cone. 

240. Asyslemlbrcoupllnganexparilabletubularmembertoapreexisting 
••njclure, Qomprlsing: 

30 mio the preexisting Structure; and 

meansforapplyinganaxlalfbreetotheexpandablet^^^^^^ 

241. Asystemlbrcogpllngahibularmembertoapreexistlngstruclure 
comprising: -«-u-o, 
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means for positioning the tubular member and an expansion cone within the 
prBextsting structure; 

means for axially displacing the expansion coto; 
means for removing the expansion cone; and 
5. means for applying direct radial pressure to the tubular member. 

24Z The system of claim 241. vi«)6rein the means for axiaUydisplacK^ 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
.10 member. 

243. The system of dalm 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for injecting a fluidic material Into the tubular member. 

15 

244. The system of daim 241, wherein the rneans for axially displadhg the 
axpansion cone includes: 

means for applying a tensile force to the expansion cone. 

20 245, The system of daim 241 , wherein the means tor axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone Into the tubular member. 

246. The system of dainri 241 . wherein the means fior axially displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular nriember. 

247. The system of dalm 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 
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248. The systerifi of daim 241 , wherein the means for applying direct radial 
pressure to the first tubutar member radially expands the tubular member by up to 
about5%. 
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249. The system of dalm 241. wherein the means for applying direct radial 
prassure to the tubular member includes means for applying a radial force at 
discrete locations. 

250^The system of dalm 241. whemm the pi^xlstlng structure indudes a 
wellbore casing. 



251. The8y»temofdalm241.wheielnthepreexlstingstrudurBlndudesa 
pip6lin6i 



252. Thesyslemofdalm241,whef»inthepreexlstingstructureindudesa 
slnjctural support. 
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